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JoumQf with us to discover the shortest path between 
programming problems and efficient solutions. 

The Forth programming language is a model of simplicity: 
Inaboutl6K,itcanofferacompletedevelopmentsysteminterms 
ofc(xnpiler,editor,andassembler,aswellasaninterpretivemode 
to enhance ddbugging, profiling, and tracing. 

As an "open" language, Forth lets you build new control-flow 
structures, and other compiler-oriented extensions thatclosed 
languages do not 

Forth Dimensions is the magazine to help you along this 
journey. It is one of the benefits you receive as a member of the 
non-profit Forth Interest Group (FIG). Local chapters, the 
GEnie™ForthRoundTable,andannualFORMLconferencesare 
alsosupportedbyFIG.Toreceiveamail-ordercatalogofForth 
literature and disks, call 510-89-FORTH or write to: 
Forth Interest Group, P.O. Box 2154, Oakland, CA 94621. 
Membership dues begin at $40 for the U.S A and Canada. 
Student rates begin at $18 (with valid student I.D.). 

GEnie is a trademark of General Electric. 
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Specials 

486SLC 33MHZ Motherboard w/ CPU $119.00 

486SLC/66MHZIBM,VESA,CPU,Math$219.00 

IBM board - Made in USA - 3YR warranty 
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OS9/68000 Includes C Compiler $299.00 
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VGA Monitor WEN .28mm 1024x768 $229.00 

Free Catalog on Request 
UPS Ground $7.00 on most items. Tower & 
monitor $12.00. 
1250 E Piedmont Rd. 404/973-2156 

Marietta, GA 30062 FAX: 404/973-2170 
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OirTtUl3tOrS as low as $100.00 

Cross-DisassGinblcrSasiowa' -10000 
Developer Packages 

as low as $200.00(a $50.00 Savings) 

A New Project 

Our line of macro Cross-assemblers are easy to use and full featured, 
including conditional assembly and unlimited include files. 

Get It To Market-FAST 

Don't wait until the hardware is finished to debug your software. Our 
Simulators can test your program logic before the hardware is built. 

No Sourcel 

A minor glitch has shown up in the firmware, and you can't find the original 
source program. Our line of disassemblers can help you re-create the 
original assembly language source. 

Set To Go 

Buy our developer package and the next time your boss says "Get to work ", 
you'll be ready for anything. 

Quality Solutions 

PseudoCorp has been providing quality solutions for microprocessor 
problems since 198S. 

BROAD RANGE OF SUPPORT 

• Currently we support the following microprocessor families (with 
more In development): 

Intel 8048 RCA 1802.05 
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PseudoCorp 

Professional Development Products Group 
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EDITOR'S COMMENTS 



Well here we are with issue number 73, 
the mid year of 1995 akeady. Time sure 
flies when your over worked. The last 
fewweeks were very busy, as we had two 
baby Llamas requiring around the clock 
caie. Lost three weeks rf con^mto' hack- 
ing, but was able to get #72 in the mail 
on time. I shoukin't have too many dis- 
tractions till next year, except for your 
letters. 

We have a short Reader to Reader sec- 
ti<Mi because of the mass of material on 
the PCTXT platform. This is a somewhat 
q)ecial issue that hopelully will enUghten 
you on some <tf the good and bad pmnts 
of using the okler PC/XT platforms. 
Bef(m we start on them a few letters will 
grab you humor button and interest. 

The first of our PC/XT articles is next, 
as I talk about the $10 XT system I was 
forced to buy the other d^. Yes, forced 
as you will find out by reading about that 
event, and how PC's woik. 

I diverge a little to give you the latest 
news on the IDE inter&ce that Tihnaim 
Reh is d(xng for any Z80 platform. We 
have the fiicts and a few drawings, also 
the layout fot the serial netwoik card. 

Frank Sergeant is bade with an update 
on the PC/XT CcMner where he so accu- 
rately states many of our readers feelings 
toward the software deals floating around 
these d^rs. 

We divert again fi-om the PC to make 
sure you know about C and assembly 
language programming, as Ronald 
Anderson gives us his latest installment. 
Now he has been locdcing for feedback 
on these articles and I hq)e you have 
dr(^)ped him a letter or two. I haven't 
had a chance to print the glowing letters 
so taaay of you have sent on the back of 
your renewal notices. But we do thank 
Ron and those who have written to him. 

The main feature is next, as this time I 



am doing the entire schematic of an XT 
in (Hie issue. Not only is the schematic 
there, but also the description as well. I 
have this non-copyrighted manual and 
thus you get the whole thing. It's S pages 
of information, but for many XT users, it 
will be there first g^ivapse of a schematic 
to their system. 

Not all PC's came fiilly compatible, as 
we learn from Chuck Stafford in Mr. 
Kaypro. Chuck covers the 16 bit variants 
that Kaypro built and hopefully starts 
you in the right direction to find support. 

For those thinking about using their 386/ 
486 machines as real computers. Rick 
Rodman e}q>lains how to load Linux fi-om 
CD-ROM. I have almost all the CD- 
ROMs now, got the last set of four for 
$20 at a swap meet and plan to set iq) an 
older 386 with Linux fiill time (maybe as 
a Internet server?). Please note that Rick 
is currently NOT on internet, but trying 
to find a new provider. I just started 
using a local service and so try me at 
tcj@psyber.com (soon to have v/db page!) 

Back to old systems with Heib Johnson, 
Dr S-100, commenting on the Trenton 
Computer Show aitd some letters as well. 

I fdlow Heib with the last installment of 
J. G. Owens MON48 emulator program. 
We get the software guide in this issue. 
Now I have uploaded his files to the 
DIBs BBS and let me know if you need 
them elsewhere. 

Continuing on with embedded help, 
Calvin McCarthy had reviewed the New 
Micros F68HC11 as part of his Small 
Tools project. So this issues {xesents what 
he had to say about their product, and it 
makes an excellent follow on fi-om last 
issues "Playing With Micros." 

Now I have Brad Rodriguez's part 8, the 
Camel Forth for 6809, but flat didn't 
have room So instead of just two pages, 
I'll try and get all of it next time. 



For those looking for back issues or in- 
formation on a specific topic, I have 
asked Rick Rodman to start doing an 
annotated listing of back issues. I have 
been trying to do one, but just no time, 
and as my editorial mentioned last issue 
went looking for help. Now if you have 
already done a DB sort of back issues, 
please ship it to us (or Rick) and we will 
give you a few free issues for your woric. 

Since this is a special on PC's, I decided 
to focus just on troubleshooting help in 
my Computer Comer. I am currently 
woridng on an 805 1 develq>ment project, 
but those words of frustration and ex- 
citement will have to wait till next time. 

Feedback 

I thank all the readers who stated how 
much they enjoy getting TCJ, but under- 
stand just what pressure I am under. 
Managing the magazine has ended up 
being a bit lopsided with almost all my 
time doing subscripticm handling. Throw 
in the occasional Llama raising prob- 
lem, a wife and kid, job, and wow, what 
time for doing articles. 

I have tried to farm out work, but un- 
fortimately what takes the most time, 
can not be farmed out. Signing checks 
and putting money in the bank can 
only be done by me. Since our num- 
bers have held almost constant for three 
years, I feel very good about the fur- 
ther of TCJ. 

A few of the seeds I have been sowing, 
hopefully will give us many new read- 
ers, but should that not happen (or ofiT 
loading d some work fails), I will cer- 
tainly be looking for a new editor or 
publisher. I am giving it a few more 
tries to make it pay me for my time, but 
I consider my chances about even at this 
point. If you can, get your fiiends to 
subscribe and just pass the word around 
about us, we certainly would appreciate 
it. Thanks. Bill Kibler. 
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READER to READER 



Letters to the Editor 

All Readers 

MINI Artides 



Sub: Feedback on TCJ 

M^ 6, 1995 
Dear Bill, 

After reading your Editor's Comments 
in TCJ Wll, I have given quite a bit of 
thought about your dilemma and 
aboitt what makes a magazine worth 
making and reading. For starters, I 
gathered most of the magazines that 
come to our house and received quite 
a shodc after I made a list and added 
the total costs. (Should I stop read- 
ing and buy a new car instead?) 

It is an interesting subject, and per- 
haps we can pursue it with your other 
readers. For now, first let me con- 
gratulate you on your 10 years with 
TCJ and let me express my admira- 
tion about what you have been able 
to accomfdish with very limited time. 
Then, for whatever it is worth, I'd like 
to pass on a bit of my "research" 
from some of the magazines that I 
try to read. Actually, I would like to 
make this a bit of a test. 

The following 10 excerpts are ex- 
amples fix>m 10 different magazines. 
If anyone can correctly match them 
with the 10 sources that are listed 
below, I think a prize would be in 
order. Let me offer a one-year gift 
subscription to TCJ to the first person 
who sends me the correct list to my 
address on GEnie before July 1, 
1995. Only one entry per person, 
and there is a string attached: I would 
like them to also list the excerpts in 
order of interest or curiosity, i.e., if 
they were to choose a magazine on 
the basis of the sample excerpt, which 
would be the first one, and so on, in 
descending order of interest. Here is 
the test: 



♦*♦ OUT OF CX)NTEXT ♦♦* 

1. Siq^rting pollution prevention is 
the focus of life-cycle thiiddng as an 
integral part of the well-considered 
local and global strategy to prevent 
pollution while maintaining optimal 
efficiency and effectiveness. 

2. As nonbiodegradaUe waste goes — 
disposable diapers — containing plas- 
tic, paper, and chemical gel, not to 
mention the special, uh, cargo they 
were designed to carry — have a half 
life ^proaching cobalt's. 

3. A couple of the little goats chased 
after marmots, whose whistling calls 
echoed between the crags. 

4. Intersection now finds the hypo- 
thetical intersection of two entities by 
just picking two entities rather than 
including an intersection in the a^r- 
ture. 

5. The logical follow-up is a q)ecula- 
tive piece sac. 

6. It is common to replace GALs with 
PALs in a production version to re- 
duce cost. 

7. Many state-smart definitions can 
be written using macros to be apa- 
thetic about state. 

8. In the ideal knee, there is a slight 
knodc-knee arrangement (tf the quad- 
riceps and the patellar tendon. 

9. Durch die Unterbrechung des 
Laufzeitsystems durch den Garbage- 
Collection wird das gesamte 
Zeitverhalten des Systems 
beeintraechtigt. 



10. These words show how the in- 
tense study of a single subject, how- 
ever specialized, can beguile the 
subtlest of intellects. 

A. p.24. The Computer Journal, #72 

B. p.63, CADalyst, May 95 

C. p.35. Forth Dimensions, May/June 
95 

D. p.29, Badminton USA, Spring 95 

E. p.39, Vierte Dimension, 3&4/1994 

F. p. 109, National Geographic, April 
95 

G. p. 107, Automotive Engineering, 
February 95 

H. p.50. Discover, May 95 

I. p. 16, California Chess Journal, April/ 

May 94 

J. p. 7, Invention <& Technology, Sptiag 

95 

Bill, you are not the only one with a 
dilemma. When I can't crawl under 
the old Volvo anymore, I am going to 
have to cut out some of these maga- 
zines and get me a new car. Now I 
am waiting for the feedback. 
Sincerely, Henry Vinerts 

Henry, this is Just great, I love it I will 
be most interested to see the response to 
the challenge. Some of your choices are 
rather interesting. I especially like the 
German (1 believe it is German) sam- 
pling. 

I think you have hit one area we do try 
to do our best at, and that is keeping it 
simple, straight forward, and interest- 
ing. Of course we do that by getting 
people who are actually doing the real 
work to report about it. Which is why we 
see so much humor, you have to be a 
little bit funny in the head (or wherever) 
to collect, and use these old systems, 
because it is Just plain Jim. BDK. 
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To: B.KIBLER 
Sub: Issue #72 

Issue #72 was great. The PLD article 
was really good; particularly striking 
oonsideriiig your plaints about keep- 
ing the magazine going. Engineers 
should subscribe; I swear there's 
mote useful information in one TCJ 
than 10 w 20 ££ Times, Embedded 
Systems Journal, etc. Of course they're 
free.... 

My main client bought me the 80C166 
package noted on page 38; we fig- 
ured it was cheap, since C compilers 
for this device, and emulation sys- 
tems, are quite costly. I wound-up 
writing my own application-specific 
minimal ddxiggei, after writing a ri- 
diculous program that translates the 
ASM output (tf Turbo C 2.0 to 80C166 
assembly language. 

I particularly enjoyed the Fuzzy Tech 
demo in the package, although not 
for any reason related to the 80C166. 
It was just a good short sweet intro- 
duction to Fuzzy concepts, and you 
can easily pay more than $200 for 
that What I learned, incidentally, is 
that it's like a computer language, 
*not* a magic new way of thinking of 
things or an alternative logic, and 
may be reasonably useful in embed- 
ded iq^licati(»s involving control of 
the (Aysical wwld. I wrote a letter to Dr. 
DofrAf to that efiTect, and I siqjpose it has 
nothing to do with it, but since then I 
dcm't think I've read quite as much drivel 
about some brave new world where ev- 
erything will be fuz:^. Now if we can 
just do the same thing for C — 

j.g.owen 1-316-421-1807 cis 
71121,625 fax 1-516-421-1747, 
mail02713@pop.net 

tVell mo)^ we will see a 80C166 emu- 
lator from you as well. Your 8048 fin- 
ishes in this issue and thanks. It has 
been fiat reading about your tribula- 
tions with the machine. 

Have gotten a few comments about do- 
ing the PLD article, but you must re- 
member I have always said, "PLD 's are 
ok, just give me an alternative. " 1 like 



Claude 's article because he sort of out- 
lined many of the costly options and why 
it is not for rte Saturday hacker to play 
with. How about some reviews of the 
80C166, it is beginning to look like I 
will never get to play with mine. Bill. 

From estabrr@ix.netcom.com 
Dear Bill, 

First, I'd like to commend you on a 
job very well done. TCJ is my favor- 
ite magazine, and it is always the 
first one I read when the mail arrives. 
I was quite distressed to read your 
last EDrrC»'S C(»4MENTS. I'd like 
to make a few suggestions... 

Nothing is more in^Mrtant than your 
personal health and the well-being of 
your £unily. TCJ is inq>ortant to both 
you and your readership, but not that 
important No matter what you finally 
decide to do, your family and per- 
sonal life should always come first. 

Have you considered changing the 
publication fi^uency of TCJ from a 
bi-monthly journal to a quarterly pub- 
lication? This would reduce your 
woik-load by 1/3, and allow the Con- 
tributing Editors a little more time to 
get their material together. Keep the 
yearly subscription rate the same. 
This will raise the price of each issue 
from four to six dollars, which is still 
a bargain. You might also consider 
raising the subscription price to cover 
the cost of some of the time you 
spend working on TCJ. Time you 
could be spending with your family, 
or getting paid for what you do. 

Invite one oi the Contributing Editors 
to "take-over" once a year to pro- 
duce a special issue devoted to some 
topic of that editor's choice. You 
would, of course, have to provide 
some guidance, but this would likely 
be minimal. Topics might include 
several articles on a particular kind 
or type of machine, a fiavorite oper- 
ating system, or int»views with com- 
puter pioneers. This option, along with 
the former, would reduce your re- 
qwnsibility fi'om six issues to three. 

Expanding the reader base by ap- 
pealing to a wider audience. TCJ 



might be e?q>anded to include some 
of the thousands of C-64 and C-128 
users out there that now turn to them- 
selves for support now that CBM is 
dead and its remains have been 
bought-up by a German firm. These 
machines have a devoted following, 
they're easy to repair and modify, 
and they're inexpensive to acquire. 
There are also several firms that at 
one time sold various CBM software 
and hardware that might still be look- 
ing for a good place to advertise. 

TCJ might also consider appealing to 
the growing "Antique" omiputer col- 
lectors movement. I began to ac- 
quire various machines several years 
ago, without any real reasons for 
doing so. I wasn't until my wife be- 
gan referring to the shelves full of 
systems in our garage as my collec- 
tion that I realized that I too had 
become a computer collector. Al- 
though still in its infancy, this obses- 
si(Mi (as my wife refers to it) is appar- 
ently catching-on. Appealing to this 
group could be one way of increas- 
ing TCJ readership. 

As a consumer of computer wisdom 
rather then a producer of it, I'm not 
sure what else I can do to solve 
some of the difficulties you are fac- 
ing. If, however, you think I could be 
of some service, please don't hesi- 
tate to contact me. 

Sincerely yours. Rich Estabrook 

Thanks Rich for the ideas, a few might 
even do. I need to say that I got several 
notes and letters from other readers 
saying how they understood my problem 
and if it becomes family over magazine 
so be it. One strong point I wanted to 
make, was I am trying to find someone 
else to take over in case I must give it 
up. I have no plans of letting TCJ stop 
being published some how and some- 
where it will keep going. What needs to 
be done is just offload a little and get 
more subscribers. As to publishing fewer, 
not a chance, almost everyone wants it 
12 times a year not less. I already raised 
my prices to about the maximum, and so 
get more readers and advertisers is what 
is needed. That means getting the word 
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out better and finding more advertisers. 
The advertisers want a larger subscrip- 
tion base before they will advertise, so 
first up is more readers. 

That bothers me that you think I should 
cover antiques, since that is what we are 
supposedly doing. If you think not, then 
maybe I am falling a little behind in that 
support. The newest group we want to 
add is robotic users, since the old units 
could also be used for that as well. 

As to getting help, Rick Rodman offered 
before, end this time I am taking him up 
on some help. Also I am going to try and 
get some Commodore, Apple and Mac 
writers So thanks for the comments Rich, 
and all readers. Bill. 

Sub: Address changel 
In honor of GEnie finally dropping 
"geis" from their pathname, I have 
elected to change my email address. 
I can now be reached as BJ on GEnie, 
a.k.a. bj@genie.com on the Internet. 

I'm told that any mail sent to 
b.rodriguez2@genie.geis.com in the 
last 24 hours may have been lost. If 
you sent me mail between April 26th 
and the time you read this message, 
please send it again. Thanks. 

Brad Rodriguez BJ on GEnie 
bj@genie.com <===New address! 

OK Brad, thought I would run this, as it 
seems all the services have changed their 
internet addresses and services. I am 
also using a local internet provider for 
now (tcj@psyber.com). Seems like the 
rush is on for internet. Now all we need 
is a web browser for CP/M! 

I am still looking for someone to provide 
an internet site withfiill FTP in and out 
features. My local service thinks we can 
do it, but it will cost me both in money 
and time (the hardest part). Thanks for 
the articles and support! Bill. 

Dear Bill, 

This letter is primarily in response to 

your request for reader feedback at 

the bottom of your subscription order 

form. 



My primary computers are still 8-bit 
machines. Of course I use "appli- 
ances", like the PC and Mac when I 
have no choice. But real engineers 
don' need no steenking 32-bit CPUs 
and megabyte memories. They can 
solve any problem with a single IC, 
programmed right down to the bare 
metal. 

The stuff I design at work uses the 
Motorola 68HCxx series. Microchip 
PIC, SGS Thompson, Zilog ZSxx, 
etc. It's the only way to meet the 
performance requirements at low cost 
and high reliability. 

How many computers do I have? 
Dozens: I'm not sure it could be stored 
in an 8-bit register. Frequency of use? 
The ones in my thermostat, calcula- 
tor, alarm clock, kitchen range, and 
home lighting controller are used all 
the time. (These are only the prod- 
ucts I actually designed, pro- 
grammed, or built: I'm not counting 
micros in products that I just use as 
purchased. 

Classic computer usage: This was 
typed on a Heathkit H89, with my 
own CPU board. I also regularly use 
wide variety of other computers. For 
instance, so far this month I have 
also used a Kaypro 10, Radio Shack 
TRS-80 model 100, and SD Sales S- 
100 computer. 

On long vs. short articles: I like longer 
project articles. But I recognize the 
need to break them up into several 
issues for reasons of space, so I 
don't mind if they are ^read out. It's 
good to also have some "quickie" 
articles that illustrate simple ideas 
that others can incorporate into their 
bag of tricks. 

But is's hard to find ones that are of 
general interest. The tendency is to 
get rather specialized articles. That 
makes it less likely to apply to what 
I'm doing; it becomes primarily edu- 
cational. So it would be nice to find 
articles (short or k>ng) that tend to be 
of more general interest; that tend to 
pull our diverse interests together. 



(Stream-of-consciousness mode on) 
Speaking of which, at our last Heath/ 
Zenith club meeting, one of the mem- 
bers used INTERSVR.EXE (that 
comes with DOS v6) to make a PC 
into a file server, and then ran 
INTERLNK.EXE on a Z-100. He con- 
nected the two oonqniters with a serial 
cable. The Z-100 (which had only A: 
and B: floppy disk drives) now had a 
C: drive: the PC's hard drive as its C: 
drive. 

This is interesting because the Z-IOO 
is NOT a PC clone! While it has an 
8088 CPU, it runs a special version 
of DOS v3. Its memory map, screen, 
keyboard, and serial and parallel ports 
are all different than an PC. Yet 
INTERLNK ran anyway. The only 
problem was that the sign-on mes- 
sage used the wrong characters for 
drawing the box border (the Z-100 
doesn't have the PC's graphics char- 
acters). 

This makes me wonder. Could a 
version of INTERLNK be written for 
CP/M machines, so they could use a 
PC as their hard disk drive? This 
would be wonderfiil way to enslave a 
PC to do the bidding of an 8-bit 
machine! 

Meanwhile. I'm still working on an 
article fw you. It tells how to put a 
surplus Mac motherboard into an 
Heath H89 computer (or H19 termi- 
nal) to build a Mac clone that is ac- 
tually affordable and expandable. 

Yours truly, Lee A. Hart. 

Great Lee, can 't wait to see that article 
and thanks for Oie INTERLNK tip. I Just 
looked (viewed) the interlink files and 
they are copyrighted 1989/91 by Sewell 
Development Corp., and they say it will 
work on any DOS 3.0 machine. They 
should work on the Z-lOOs! Might check 
some old shareware disks and get the 
original thing? 

Hey I got two H19 terminals, so give me 
the article, I 'am ready! Thanks Lee. Bill. 
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Special Feature 
PC/XT Support 
What You Get? 



$10 XT 

By Bill Kibler 



For mai^ years now, TCJ has been talking about and providing 
information on PC conq>atible computers. Recently the price of 
these units at sw^ meets has fallen to $ 10. In this q)ecial issue 
on the PCVTCT platform, I felt a review of the PCVXT design and 
a e}q>laination of what you get for $10 is in order. I'll fill you 
in on PC technical facts as I recount the how and yfoj I paid 
the monqr at the last swap. 

The Need 

I have been usiitg WwdStar since the begining, (»- at least since 
I wMked for them. In WordStar editing, you use the "control" 
for mofving the cursor, advancing a page, and deleting charac- 
ters. Since it is second nature for me to just move my little 
finger over and hit the control key, the newer PC done key- 
boards cause me consideraUe problems. The newer keyboards 
have the control key any nun^r of places, except where it is 
most easiest to use. Thus when the last swap meet happened, 
I ventured forth to fine some rqjlacement keyboards for all my 
aging and now hard to replace units. 

The orginal IBM PC keyboards were extensions of those used 
on most tenninals. The terminals started out using parallel 
interfaces, and then going to ASCII serial inter&ces. Some 
early keyboards had the terminal CPU doing the lo(dung for 
key presses. The ASCII keyboards changed to using a small 
CPU chip, typically 8048, scan for the key press and convert 
that to the ASCII codes. The codes were then given to the 
terminal either serially or accross a parallel port. 

Somewhere along the line, IBM decided that it would be better 
if they knew which key was pressed and i<x how long. This 
allows for fcHcign language keyboards, function key opera- 
ticMis, multiple key special (^rtions, and more oj^ons than 
the normal 256 ASCII codes possible. Since serial interfaces 
are also siiiq)ler to woiic with, the serial inter&ce sur&ced as 
the standard option. So what we have then is two types of PC 
oonqatible kej^XKirds. At first there was only the PC/XT varia- 
tion, Really 83 keys. Later when the AT machines came out 
to correct all the failings rfthe XTs a new and larger keyboard 
(101 keys) came with it (with several modes of scan codes 
poss9>le). 

Scan codes are what the keyboard returns when a key is 
pressed. There are lots of options, intitalizations, and (^er 
keyboard interface considerations, that we will cover at a later 



date. The reason I was looking for another keyboard, is the 
newer versions moved the control key location and thus cause 
me probtems. Some earlier k^toards provided alternate keycaps 
and a switch to allow for selecting caps lock or control key in 
that location. Many newer boards also have AT and PC/XT 
option switches as their control codes and handshaking are 
somewhat different (although I use XT keyboards on AT sys- 
tems all the time, it really is a ROM BIOS consideration, some 
support both types, some only one.) 

System or Else! 

I found a few keyboards, all for $5 each (or less). I found one 
that was very clean and a real IBM. The price was $10, but I 
had to take the whole system! That system was professed as a 
XT with 30 meg hard drive and EGA interface. I really didn't 
need another XT system, but this one was a true blue unit (all 
IBM labels everywhere) and thus I thought might be good for 
my collection. I have also been giving systems to friends to help 
them get started with computers. 

I tO(dc the unit home and later started investigating my expen- 
sive purchase. The EGA interface was in &ct only a COLOR 
monitor card, the drive was indeed 30 megabytes, but a sur- 
prise awaited me. Many times we have discussed what you do 
when checking out a system. These words of advice hold true 
whether on a PC/XT or S-100 system. The first step is to open 
it up and take inventory. 

You open it up for more than seeing what is in it Often in 
handling and now that many of these imits may have been 
sitting around for years, even under water (like our California 
winter flooding), you need to see if cards are loose, small dead 
animals are lying accross traces, and other wonderful sur- 
prises. The most common problem would be unsecurred boards 
that have come loose. I like to pop each board out, see what it 
is, write that down, check out the socket for dirt and shorted 
pins. I had one the other day in which the card had been 
reseated and in doing so, a pin had broken loose and was now 
wedged against the other side and thus shorting the bus out. 

The needed parts 

The complete system will have the mother board, at least one 
video driver card, and a floppy and or hard disk controller card. 
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Full systems will also have serial cards, parallel ports, network 
inter&ce cards, and sometimes modem cards. 

The early systems (S-100) were composed ol many cards and 
a passive backplane. The cards formed the computer and the 
baclq>lane allowed for the CPU card to talk to memory and 1/ 
O caixls. Running memory over these buses has a numbo* of 
proUems (usually q)eed related) and thus a motherboard de- 
sign was deamed better. This design limits CPU upgrading, but 
cuts down on memory interface proUems. I/O e;q)ansi<m is 
handled by adding interface sockets on the motheiboard much 
like Z-100 systems. In the Z-100 you have a motheiboard with 
S-100 eiqjansion sockets (fw extra memoiy, flq>py controller, 
and hard disk controller - 4 slots avaiaM>le). 

The major disadvantage of a motheiboard design is not being 
able to iq>grade the CPU. In the PC/XT, the expansion skats 
will take memoiy cards as well as I/O cards, but at a q)eed loss. 
Thus my new system had an expansion card with 2S6K on it, 
whidi added to the 2S6K on the motheiboard to make a S12K 
system. Now that is about the minimum you can use for most 
programs, although mai^r of the very early CP/M converted 
programs will run in 2S6K. 

You will find many PC/XT and most industrial systems de- 
signed with passive backplanes and not motbeiboards. When 
the designers found ASIC's and PAL's it became possible to 
build small enough systems that they could fit on a single 
regular size ejqxuision card (now it can be on a half size card). 
Several oitbe Zenith/Heath systems where all e;q>ansion cards, 
whidi allowed for later CPU i4>grades without motheiboard 
replacement. 

To Replace or What? 

The mo^ common question I get is what to do about "my old 
but wiMiderfid XT." The typical answer is simply replace the 
motheiboard with a new one. Since the motheiboard has be- 
come the cheapest part of a system, repairing it seems useless, 
and if you want to run any of the newer window based software 
padutges, you will also need lots of horsepower and memoiy by 
the taas. 

You can of course continue to use your old software as many 
of the okkr packages woric fine and may provide all the 
coiqMiting you need. Often these older units also were just 
plain flakey and as Dave Baldwin commented in one of his 
columns, they often came with eveiy other noise reducing 
ci4>kator missing. I saw a board the other day that had only 5 
chips (386SX, 8048, BIOS, EEPROM, ASIC GLUE CHIP) 
and SIM sockets for memory. The board new would sell for less 
than $75, and could use all your old XT I/O cards. The re-use 
of your I/O cards is what most people don't understand. 

Just because you might upgrade the motheiboaid does not 
mean all the cards must be replaced. You might watchout 
however that you do not exceed the power supidy limits. Many 
of the first PC/XTs used only 60 Watt supplies and adding a 



hard disk might overload it. For $40 you can add a new 200 
Watt siq^ly and add all the hard drives you want. So for 
typkally $100 you can upgrade you dd XT to a new 386 with 
power siqjply, using all your old cards and case. Well almost 
$100 that is, because the new boards take onfy SIMs and your 
old unit has DIP memoiy chq)s. 

RAM Without PINS 

Re{dacing memoiy chips is often a problem for novice people. 
Tlwy can brake off a i»n, bend it under, or put it in backwards 
and blow the whole chip. The DIP (Dual In-line Padage) 
memoiy cYaps use tons of space. Along came Wang and they 
put the sur&ce mount chips on a small PC board, just a smaller 
versi(»i of the expansion sk>t idea, and now a ftill o(»iq>liinent 
(^mem(»y could be on a small half inch by three inch circuit 
board. Tlutmgh guides and small drilled holes, alignment and 
installaticm is now simple and almost fool proof 

Since almost all the new boards use these sims (mostly now 72 
pin not the now obsolete 30 pin) your (dd dips can no longer 
be used. Well not exactly, but I doubt many want to shell out 
the ten to fifteen dollars for dip to sim idaptets, as you would 
need four in some cases, which would also be more diips than 
you had. If you cmly need 1 meg of memmy, no windows with 
that amount, you can get 256K. sims fw about $23 each, or 
$100 for the 1 meg needed by the 386DX. Now scmw 386SX 
units will use a single bank of sims, and thus a single 1 meg 
sim pack is all that is needed (about $ 100 or you could use the 
adulter for $15 and your old chips.) 

So the big stuiid>ling block for peq>le wanting to \spgrade, is 
not the motheiboard or I/O cards, but cost of RAM. Ever since 
the fire in Japan that forced memory chip prices vp, memoiy 
has remained the main cost (tf iq)grading. CPU costs for more 
poweriiiU devices has steadily dropped, while memoiy has 
remained almost flat, or unchanged. Keq>ing all the above in 
mind what other options do we have. 

The Surprise. 

I said the unit I got for $10 had a surprise, and the surprise is 
also one way of iq)grading. While checking the cards out, I 
noticed a switch on the bade panel. Now normally finding a 
toggle switch would be for a ^eed iq>grade. We do them often 
for K^pros and such, when a new ciystal is added along with 
a higher speed CPU chip. So I looked for a crystal add on and 
found instead a ribbon cable header in place of the CPU chip. 
The cable went to a board mounted in the first slot and also the 
owner of the switch. 

Studying it carefully, I noticed a small square chip in the upper 
comer and on closer examination found a 286 CPU chip. Hiis 
adapter made the box a "sort or AT machine, and when the 
switch was turned o£^ it didn't work. Further cheddng found 
the 8088 socket on the adapter board empty. Normally you 
would remove the CPU chip, install card and ribbon cable, and 
put the okl CPU chip on the socket on the new board. Thus 
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aUowing the switching between the old CPU and new one. You 
<rflen needed to do that for some im>grams that did unmention- 
aUe things with the ^stem and crashed at anything other than 
the (rider slow q)eeds. 

WeO now I was very curious if it woilced at all and hunted 
down my oolw monitor and some power catAes (for $10 you 
want power cables tool) I fired it up, bitt no screen and yet if 

1 hit enough keys (Fl), it would seem to boot. Hunt for the PC/ 
XT book and chedc the switches. CMi yes switches. Well you see 
thoe are a number of possible qMions the PC/XT could come 
with. First oCr there is menKuy, 16, 32, 48, and 64K possible 
iEuid then disks, video, and oo-{»Dcessws? 

The switch is based a tried and true method used by S-100 and 
other ^slems. Use a small parallel prat with a 8 position switch 
attached. Use the third and fourth (me to set the amount of 
memoiy. All off is 64K, 3 (« is 48K, 3 (^& 4 on is 32K, and 
both (» is 16K. Later a seo(»d block (rf' switches was added for 
the 64 to 2S6K opti(»s. 1,4,5 (m and 2,3,6,7,8 off is 2S6K 
whea 6^ chips were used 

What did the other switches on switch bank one go for? Switch 

2 is for a cofrocesscM' or not, on is NOT. 1,7,8 are for disk 
drives, all (m is no drives. The important one for me was 
switches five and six, which were both off or set for mono- 
chrome displ^. Since I had a cokx* card, I changed S to on, 6 
off which is for 80 by 25 lines (rf'text oa a cofor ad^)ter card. 
Powering back vp, as these switches are only read during 
power up, I now saw the error message. 

ERRORS 

When the unit boots or starts iq>, it goes through a number of 
system daedcs. These are mainly to see how much RAM and 
what devices are installed, as well as whether (« not things are 
working correctly. In my case I had a parity error in an 
expansion memoiy baidc The errcM' indicated bad memoiy chip 
and gave me an address in HEX. I changed the hex value to a 
bank (m the expana(m card and went "ciunching." CMe: you say, 
what is (aunching. Well as chips heat and cool, they expand 
and contract This action causes them to move in their socdcets. 
The heat also cause some ovrison to form on the surfoces of 
the pins. Between the two actions, you can get poor (^ration, 
at oAen the mysterious parity error. A 9th chip keeps the sum 
of all iHts in memoiy, and if it not the same when re-che(dced, 
scHnething bad has happened( a bit changed on it's own). 

The S(riuti(» is talditg the card out and laying it on a stactic firee 
and hard surfiKX and push with you thumb (m k^ of each chip. 
You should hear a oimching sound as you reseat the chips. Be 
careful not to over do it and look for oki bent under pins iidiich 
will cause the same problems. I did the same, and eadi time the 
location of the error moved, sometimes up and sometimes 
down in memory. When that h^>pens, I pull the claps almost 
completely out tmd then reseat. C^n it seems just reseating is 
not enough to really dean the pins and get good contact again. 
I did that and zip, 640K of memoiy was now woiking pn^riy . 



I reseated and rechecked all cards and then powered up again 
and retested all with a big grin on my face. My $ 10 machines, 
which in it's own right is a real IBM PC classic system was up 
and running with a 286 CPU. I tried a few tests and the speed 
difference was in £ict veiy noticatde. Having never tried one of 
these modificiations, I can now say with experience, that if you 
can get one cheap enough, (fo it (it proaUy is cheaper than what 
memoiy is going for these d^^l) 

There are all sorts of upgrades possible, such as V20 in {dace 
of the 8088 and that gives you a 8080 or CP/M conqntiblity 
mode. Most of the new upgrade movement these days is turn- 
ing 386 machines into 486/586 units. Beware however that 
some very old units had flakey menuxy circuits, and these 
newer devices may not like the design. I have a couple of 386 
systems, that were tried as 486 upgrades and failed. They still 
work fine as 386 machines, just not iq)grad^le due to some 
design variation. 

If memoiy was not the iMggest expense, I would just iqjgrade 
motheiboards on any excuse. Memoiy however makes some of 
the 286/386/486 iq>grade cards seem almost reasonable. Just 
don't forget the power supply and that many of your I/O boards 
will work with any motheiboard, even 686s. 

About Speed 

When pe(^e call and ask PC based questions, they are usualy 
a Ut suiprised when I stated that many of our newo* Z180/280 
systems are as fost as 33 MHZ 486's. I suppose now is a good 
time to clarify that statement. When the orginal IBM PC's 
came out, they were IBM's third attempt at entering this 
maricet. Most engineers who knew anything about the design 
found it to be very slow and a big step back in computing. I had 
several memoiy mapped Z80 systems that would do WordStar 
about four times faster than early 4 MHZ PC's. 

There are two reason for speed differences in this loose com- 
parison. First is how the screen is iqxlated. In PC based 
machines the memoiy is BIT mapped. That means a location 
in memoiy contains an array of bits, that when moved to the 
video interface will represent the character presented. It also 
means that more than one CPU operation maybe needed to 
move the array fi'om a look tq) table into the cards screen 
memoiy. All these many (^>erations add up to a more com|dex 
(^Kration, than a CP/M system using ASCII character map- 
ping. In the CP/M system the ASCII character is taken fix>m 
the keyboard and stuffed into screen memory, typically one 
(^rati(Mi. C^onsiderably simirier, but then for (dain text why do 
more. 

The reason that higher speed processors still didn't cause veiy 
great imivovements are based on the ISA (PC standard) bus. 
The bus was designed with q)eed limts of 4 MHZ that can be 
pushed to 8 MHZ tops. So even if you lun a 100 MHZ CPU, 
the fiistest you can move data across a ISA bus is 8 MHZ tops. 
This is also wliy you have seen so many alternative bus design 
flooding the market. PC's are crippled machines with far too 
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much overhead to make efficient use of the components in- 
volved. Ask any computer designer and they will tell you that 
a 68000 based system (like Apple Macs) is far superior with 
few of the design limits and problems associated with the PCs. 
So why did people hay them? I have two thecnies about what 
went on. The first omcept is that large corporations bought 
units sight imseen. If you were a VP of data processing and the 
Pres said I want to tiy these new micosystems, who would you 
buy from. Most figured that if IBM did it and they failed or 
worked poorly, who could blame you. In fact I still feel strongly 
that IBM wanted them to fiiil, so people would want their old 
but reliable main frames back. 

IBM mis-guessed the market and corporations bought in mil- 
licms. That made IBM the number one seller and thus John Q 
public who didn't even know what a computer was for, felt it 
was safe to buy. That brings me to my second theoiy, which is 
their success is based on the fact that most user stole the 
software fix>m their employer. This wealth of free software then 
drove the average user to buy a system just like the one at woik. 
Thus more IBMs were sold and they became a stronger number 
one. Still the product was worse than most CP/M system 
available at the time, but nobody cared, they just bought and 
bought DKxe. 

That biQing q>ree carried the USA out of the depression in the 
eighties, but buyers also became more knowledgable. This 
learning about how they w(»ked and what you really want in 
a system, caused the early ninties to see some brakes being 



applied on sales. So, enter the used car sales mentaUty, where 
you need to keep up with the Jones by buying the latest and 
hotest machine available. Forget that you pmbiy can live 
without, w your old (»)e actually worics fine, new is better and 
that is all there is to it. 

Well not everyone is buying that oxicept, eq)ecially readers of 
TCJ. For many of us, we can see the di^rence between £ast for 
fast sake and what makes a good design. 

All for now 

I hope my retelling of my adventure gave you a few pointers 
and some food for thought. Remember that your system might 
be working just fine for you now. If so, there is no real need to 
iq)grade to anything else, no matter what the used cars sales 
peofAe say, whoops, I means computer sellers have to say. If it 
has died however, determine what died, and if it is the 
motherboard, replace it with something new. Just because the 
motherboard gives you some new features, you don't have to 
use them, unless you have the urge to get fiiistrated and learn 
more than you ever wanted to know about conqxiters. 

To help see what alternative good designs are avialable, the 
next issue will have articles about some other machines you 
could be using. One of those covered will be the PT68K system, 
running SK-DOS and OS-9. So have fun computing and keq> 
sending those cards, letters, and E-mail. Bill Kibler. 
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Special Feature 

Intermediate Users 

IDE Part 6 



by Tilmann Reli 



IDE again, plua word* about the LittleNet ioterface 



In TCJ issue #71 I already gave a brief description of my 
cunent "tiny-hardware" project, the Generic IDE inter&ce 
board (GIDE). After building up a prototype and getting it 
running, I was UAA about some additional wishes of many O^et 
potential) users. And, as usual with hardware developments, it 
was necessary to modify the circuit due to a (probably common) 
oddity (tf the computer I used for testing the new inter&ce (this 
was a Triumph-Alphatronic PC-8, a german Z80-based 
homeoonqMiter running a ROM-BASIC and CP/M-2.2. Hope- 
fully, I will report this development history and the current 
circuit in more details later - for now, another short description 
must be enough. As like most developers, I have just too little 
time for too much work... 

Just to give you newcc»ners an impression about what we're 
disaissing now: The GIDE board is a small (yes, small) PCB 
which plugs directly into any Z80 CPU socket and ccmtains an 
I/0-nuqq)ed inter&ce for omnection to any IDE harddidc 
drive. The Z80 processor must be removed from the socket and 
plugged into the inter&ce (daughter-) board. There should be 
an original-sized drawing of the PCB l^out (parts locations) 
somewhere around this article. 

For those that cannot remove the processor because it is di- 
rectly soldered in, or if there's no student space to [dug in the 
GIDE board, another method of ccHmection is provided. Just 
solder a DIP socket onto the processor (first case only), and 
connect it to the interface by a fiat ribbon cable which is 
plugged into a header on the sdder side of the IDE inter&ce. 
However, care should be taken to make that cable as short as 
possiUel And fw some computers, it might be necessary to cut 
a PCB trace on the motherboard and connect a flying lead to 
the inter&oe board. 

Though I can't fiilly describe the current circuit now, let me say 
something about my design criterias. In the inrevious issue of 
TCJ, Claude Palm wrote about PLDs and mentioned that he 
prefers to put all logic circuitry into the PLD. I don't share this 
viewpoint. In my experience, it is most cSli&n better to combine 
PLDs and "discrete" logic. This has some advantages: First, 
the result normally is much che^)er (eq)ecially for small 
quantities); seccmd, by using smaller PLDs you get cheaper 
devel(^ment to(^ and are not dependent on any PLD manu- 



facturer, third, you have more PCB layout flexibility since you 
can locate the small ICs at different locations. I agree that 
sometimes, especially for large-volume products, it can make 
sense to use a larger PLD which contains it all - but for this 
purpose the small ones are definitely better. 

The GIDE design uses two standard GALs and two standard 
74-series bidirectional registers (74 HCT 646). That's all. For 
those who want an additional real-time clock (RTC), a socket 
is provided for it, with a fully decoded chip-select signal. The 
RTC can be battery-backed by connecting a battery to a 3^)in 
header. The main design rule was to Veep it simple and cheap. 
Hopefully you agree we met the goal! 

One of the two GALs (20 V8) does all the address decoding, 
and provides the necessary chip-select signals for the IDE drive 
and the RTC. The interface occupies 1 1 1/O-addresses out of a 
16-lHtaddress area. The base address (upper four address bits) 
can be selected by four junqiers. We also could have fixed the 
base address by GAL programming (it would have been a 16V8 
instead of a 20V8 then). But we decided that the user-selectable 
base address is a real must for this interface - we can't provide 
difierently programmed GALs all around the world! 

The second GAL (16V8) contains the complete IDE-interface 
state machine. Its content is roughly comparable to that used 
in the IDE interface for the ECB bus (described in TCJ #56). 

When I first introduced the GIDE project, I included the 
information that we needed some expressed requests before it 
makes sense to produce PCBs. There are rather high fixed costs 
for making PCBs, so a minimum number is required to keep 
costs reasonable low. From our requests at different networks 
and user groups, we have about 40 people who are interested 
in getting a board. Most of them mentioned reasonable prices 
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they would pay, so here we are: the board will surely be made, 
and I can offer it at the fcrflowing prices: 



barePCB 


DM29 


$22 


PCB & |MX>grammed GALs 


DM43 


$32 


comfdete kit, w/o RTC 


DM69 


$51 


conqrfete kit, with RTC 


DM84 


$62 


assembled unit, w/o RTC 


DM84 


$62 


assembled unit, with RTC 


DM99 


$73 



These prices are calculated on the base of DM, assuming 
today's exchange ratio of about DM 1.35 per US-$ (which is 
the lowest ratio we ever had!). Probably Heib Johnson will 
inqxNt some bare boards into the USA, and get the other parts 
there - this will reduce inqx>rt fees and exchange losses. Hc^- 
fiilly, Heib will be aiAe to offer the same prices and still get 
some handling fee. And, if the number of orders grows, the 
price will get tower (remember PCB fixed costs). However, 
then I need to know this before I order the PCBs (this means: 
tod^ when you read this!). 

If you are interested, or want to place an order, said mail to 
Heifo Johnson, Jdmathan Taytor, or me (for addresses see 
betow). 

Now lets talk a bit about software aspects. The GIDE inter&ce 
will physically allow access to the IDE drive, but some software 
is also needed to put the proper data into the drive's registers 
and to transfer disk data to and fiom the drive. I will offer my 
IDETEST software (which hopefully will be somewhat en- 
hanced soMi) which enables direct access to the harddisk drive 
and also contains some test routines for the drive (like linear 
and random read/write etc.). This will be good for some fim- 
damental tests of the contrdler and the drive itself When all 
IDETEST diecks are passed without encws, the hardware can 
be assumed to be perfectly running. 

You'll then need some software which brings IDE access to 
your (iterating Q^em. For CP/M (which is most common for 
Z80 computers), this means related BIOS routines. 1 will 
provide sample routines which show how to initialize and 
access the IDE drive in terms of pt^sical-sectw BIOS routines. 
It will be iq> to you to in:q>lement them into your BIOS. 
EspedaUy for the more common computer types, there surely 
will be somecme which does this for the whole community. I (or 
Herb, or Johnathan) might perhaps serve as a "knowledge- 
base" (tf what inq)lemaitations already are done. 

Not all Z80-CP/M conqxiter owners have the sources of their 
BIOS, or the system generation tools required to create a 
bootaUe system fiom the sources. Then the only reasonable 
w^ to siqqnrt any additional disk device, is by using a loadable 
driver which relocates straight below the operating system and 
stays reskknt there (those PeeCee people call this "TSR" - 
terminate and stay resident). However, this principle has major 
drawbadcs. The worst is that you can't use anything of the 
existing BIOS, so the com[dete dd>locking routines and the 
sector buffers must be inq)lemented again, significantly reduc- 



ing TPA size. But I hope that, somecme will write such a generic 
IDE driver as CP/M-2.2 TSR - 1 can't provide this by nQrself 
since I am using CP/M-Plus oaiy. 

Eventually such a generic loadable driver will only be used to 
check out the new "harddisk feeling" and perluqK will moti- 
vate someone to disassemble the (xiginal BIOS routines. Once 
you have the BIOS sources, you are fiiee - everything else is 
available in the publk; domain! Fw kee|Mng track about what's 
done in this concern, please always inform one (rf* us about 
current develi^ments! 

Finally, some new words about the LittleNet adaptor board: 

I promised to do a PCB layout which ccmtains the LittleNet 
ad^)tor (an isdated RS-232 to RS-485 converter) which was 
introduced as a draft in TCJ #69. After some discussions with 
Rick Rodman about the q)timum connector types for both sides 
of the adaptor, we decided to use standard ITT-Cannon DE-9 
connectors (one male, one female). The pinout of the RS-232 
side will match a standard PC/AT serial connector, and the 
pinout of the RS-485 side allows for using twisted-pair ribbon 
cable with crinq)ed connectors (though it's better to use round 
shielded twisted-pair cable and solder it to the connectors). All 
adaptors are siqjplied via the netwtxk caMe, by YAWT (yrt 
another wall transformer) delivering sranething between 8 and 
20 volts DC. 

The original-sized artworic and the placeplan of the single- 
sided PCB should be printed somewhere near this, along with 
the current schematics, ff there is sufficient interest in PCBs, 
I could also make a run. If you are interested, contact Ridt or 
me. 



Contacts: 

Tilmann Reh, Am Rueckek:hen 5a, 57078 Siegen, Germany 
InterNet: tilmann.reh@hrz.uni-siegen.d400.de 
Fax (at work): +49 271 484520 

Herbert R Johnson, CN5256 #105, Princeton, NJ 08543, USA 
InterNet: hjohnson@pluto.njcc.oom 
VoKc/FAX +1 609 771 1503 (8am-llpm EDT) 

Johnathan Taylor, UK 
InterNet: jet@oentron.com 
Fidonrt: 2:2501/307.9 

Rick Rodman, USA 
InterNet: rickr@aib.com 
BBS: +1 703 330 9049 (24h) 
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re/ Needs Articles 

2%e Computer Journal is looking for new authors to add to our regular writers. Several areas of antique and collectible 
computers are not ciurently supp(»ted by our regular staff. We would like to add your name to our mast head in supporting 

some of these wonderful older 8 and 16 bit systems. 

Wanted: Articles on Commodore C64/C128, Radio Shack CoCo's, Apple He, Macintosh, PC/XT, Timex/Sinclair, Atari ST, 
Amiga, and any system used for Robotics or any homebuilt computer project. 

If you are the sort <^ person who often explains how your computer works to friends, then you would be perfect for our 

readers. At TCJ we want articles written as if you are just explaining this problem or solution to your friends. It is a one on 

one conversaticm, with hundreds of others listening in. There are plenty of readers waiting to hear what you have to say. 

Drop those cards or letters to Bill Kibler, TCJ, PO Box 535, Lincohi, CA 95648. 

(800) 424-8825 w (916) 645-1670 

E-Mail: tcj@psyber.com, or B.Kibler@GEnie.com, or B.Kibler at GENIE, or 71563,2243 at CompuServe. 
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PC/XT Corner 

By Frank Sergeant 



Special Feature 

Hardware Support 

I Hate Change 



I'm pretty unlu^py with the modern PC/Software world. Let 
me tell you why. 

VC++ 

Because of my &vored status (I'm still alive) and my owner- 
ship of a competing prodacX, Microsoft has offered to sell me 
their latest version of VC-h- (Visual C/C-H-) for only $374. It 
is actually a "subscription." They'll send me the current one 
now and 3 more over the next year. Am I the odd man out here, 
or does this sound like the product is unfinished! 

Supposedly, I should want VC-h- so I can develop for Windows 
95 (or, as I've seen on the net, "Windows Winevei"). Natu- 
rally, I am not e}q)ected to object to the system requirements of 
the product. Now get this: the ad says VC-h- requires 16 
megabytes of RAM, but 20 megabytes are recommended! (Not 
only that, but Windows NT is also required.) 

Tulips 

I think this is like the Tulip Mania, when otherwise reasonable 
petite thought it was perfectly ok for tulip bulbs to increase in 
price without limit. Only now it is (^ for software to be sold 
that doesn't work right and whose RAM requirements increase 
without limit. Then, for the privilege rf fixing some old bugs 
and introducing some new bugs, Microsoft (and others) let you 
"upgrade" for several hundred dollars. 

Economics 

The problem with change is that things do change, whether I 
like it or not. In particular, relative values and prices change. 
Economists think about and argue over whether values are 
subjective or objective. (Actually, I just made that up. I 
suppose economists, like the rest of us, only think about how 
to keep their wives and girlfriends prqwrly separated.) My 
point is that what we grew up conserving carefiilly because it 
was so scarce and expensive, such as RAM, might now be 
plentiful and cheap. To continue to object to its "waste" as I 
seem to be doing might be foolish in the mid 1990s. If I could 
use VC-H- to crank out an apidication that makes me mcMiey, 
what do I care if I have to buy more memory (20 meg at around 
$40/Mbyte makes the cost of the YC++ compiler look cheap), 
customers have to buy more memory, the application runs 
slowly, and it is so onnplex there is no w^ to establish that the 



appUcati<m works correctly. If there are bup, I can Uame 
Microsoft. 

Watcom 

Watoom C/C-H- version 10.0 is the cranpeting product I own. 
I never thought I'd recommend Watoom, and I dcm't. How- 
ever, it doesn't look too bad in c(»nparison to the ad for VC-h-. 
It runs in only 8 meg (see how the modem software world has 
corrupted me) and, while their q)ecial deal lasts, can be had for 
about $200. Fw a Forth programmer, I sure ^nd a lot of my 
time writing in C and assemUy. Watcom C/C-h- has aggra- 
vated me a great deal. Its documentation is poor. Its tech 
support is nonexistent (but, not particularly worse, so I gather, 
than the tech siq>port from Borland and Microst^). 

Assembly Language 

I gave up on the assembler that comes with Watcom (WASM) 
and went back to Borland's assembler (TASM). Given my 
druthers, if I had to work in assembly, I would use A86, a great 
shareware assembler. However, A86 doesn't work in 32-bit 
mode. I understand that A386 is about to dd>ut, though. 
Nevertheless, for the big ivoject I've been working on, with 
lots of large, undocumented modules written in TASM, I felt 
I had to continue to use TASM The best way I know to work 
in assembly language is to do it firom Forth. In effect you use 
Forth as an interactive executing and testing environment for 
the assembly routines, and write short routines. I have violated 
my rule on this, to my regret, on this iMtgect. Anyway, we 
eventually grow used to the devil we associate with regularly, 
so I am craning to tolerate Watcom. You'll be sony, though, 
if you use it on a machine slower than a '486 40MHz with 8 
meg rfRAM. 

Tech Support 

Let me fcrflow }sp my comment on tech siq)port. Like Wil 
Rogers, all I know is what I read oa the internet. I have heard 
nothing but con:4>laints about tech siq)port from Btwland and 
Microsoft. I have experienced the poor tech su|^rt from 
Watoom. Your experiences may be different If so, I would 
love to hear about them, and I'll try to iqxiate these comments 
in a fiiture artkle. However, the one company whose tech 
support I've heard praised is IBM. The idea was that the (Mhers 
more or less pretend bugs don't exist, but IBM takes them 
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seriously, puts the reported bugs (xi a list to be corrected, and 
keeps you informed of the status of the problem. IBM has been 
a symbd of "big" that some pec^le have grown to hate (espe- 
cially Macintosh suppwters?). However, I have a fond spot in 
my heart for them. Part comes from the sensual joy (tf touching 
an IBM Sdectric keyboard. You press the key, suddenly it 
givesi Ahhh, so satisfying. Part comes from the ^pearance, 
ooBoSoit, and reliabilify of even the first IBM PCs with their 
beautifiil green, long-persistence pho^hor monitors. 

Vaporware 

Feding this way about IBM and Microsoft, I should buy IBM's 
OS/2 Warp. I siq)pose this con:q)etes with Windows NT 
(Micn)6(^'s extreme resource hog professional version of 
Windows). I think it is "in the air" that OS/2 conqwtes with 
Windows Winever. However, I'd like to point out that, as I 
write this, Windows Winever doesn't exist (Yes it does! It's 
in B^al Lots of pecple have it!) Yeah? If I can't buy it 
through the big mail order software distributors, Windows 
Winever is NOT a real produa. Which leads me to another 
c(»q>laint about Microsoft. Maybe Windows Winever really 
will be the greatest thing since sliced fingers, when and if it 
arrives. Ifowever, aren't we seeing a rather underhanded 
marketing technique? Announcing v^wrware fiar in advance 
(rf'«4ien they really expect it to be available? I think of this as 
"reverse fraud" — instead of firaudulently inducing someone to 
buy your product by lying about your product, you fiaudulently 
induce someone not to buy a competitor's product by lying 
about your product. I want to en:q>hasize here, in an attempt 
to prevent any lawsuits against me by Microsoft, that these are 
strictly niy own (pinions and feelings. I am not in any way 
suggesting there is any objective evidence for any of this. 
Maybe oae day I will thank Microsoft for dragging me into the 
modem worid and teaching me effective marketing and RAM 
usage. 

XTi 

Some software, however, does run well even on old XTs. I'm 
writing some of this article with the famous shareware 
PCWRTTE word processor. It is zippy even on an XT. I don't 
compitiely like it, but I haven't figured out why. Anyway, it 
is usable and fiv fiiendlier than the "GUT word processors I've 
tried, such as Microsoft Word and Novell's Word Perfect, 
whose modem versions are not usable unless you have a very 
£ast machine. However, Word Perfect's version 5.1 (and ear- 
lier) for DOS is very usable. Maybe I'll switch to it. It doesn't 
take too long to get used to its fimction keys, even though they 
have no mnemonic value whatsoever. 

Editors 

For plain text editing as oi^x>sed to word processing, I use the 
shareware QEDIT. Overall, I'm very happy with it. It is fast 
and allows multiple files to be open at the same time. I use it 
for all my batch file editing and all n^r C and assembly 
language and Clipper programming work. I hear I would like 



something like microEmacs. I occasionally tiy one for a few 
minutes now and then, but haven't been able to get into it yet. 
I already know how to do what I want in QEDIT, so I feel a 
little lost in the others. I was forced to use the vi editor on unix 
or unix-like systems. I finally got used to it and still use it 
whenever I work on a unix system. SWT's (Southwest Texas 
State University's) computer department has adopted emacs as 
its standard editor. The idea is a good one. Here is an editor 
available on every PC on campus, on every workstation (i.e. big 
unix-running boxes), and on the VAX mainframe. Finally, we 
can standardize and not have to switch editors when we sit at 
different machines. Instmctors only have to teach one editor. 
Students only have to learn one editor. Did I mention I hate 
change? Well, I switch between QEDIT on my PC at home to 
running the EVE editor on the SWT's VAX to running vi on 
the unix machines. I'm tired of it Maybe one day I'll either 
learn emacs or quit using the VAX altogether. 

Gees 

For a course I took last semester in parallel processing, I 
needed to draw occasional diagrams as part of my homework. 
I used various Windows word processors for this. It was 
unpleasant, but possible. Billy Tanksley 

(tanksley@san_marcos.csusm.edu) recommended Geos, so I 
downloaded the sample version. A few days earlier, I had 
ordered a copy Claris Works for Windows (a combination of 
word processor, spreadsheet, etc.). I figured if their ad was 
correct, it might be worth it to have a comfortable word 
processor under Windows. Well, to make a long story short, I 
sent the Claris Works back for a refimd (which they promptly 
sent me). Again, I'm not sure why, but I wasn't comfortable 
with Claris Works, but I was fairly impressed with Geos. 
There were various limitations in the demo version, but it was 
at least as easy to crank out my homeworic text and diagrams 
as with the higher-priced, larger, more bloated products. Geos 
doesn't require Windows, it is a replacement for Windows. I 
hear it runs on all PCs, even old XTs, which certainly is not 
true about Windows. I haven't tried Geos on a slow machine, 
so I don't know how much it slows down. Anyway, you can get 
the demo via ftp from 130.219.44.141 or ftp.mcs.com in / 
mcsnet.users/jbarr/GeoPublish and see for yourself. I gather 
the fiill system is called Ensemble 2.01 and costs around $80 
including word processcH', drawing program, spreadsheet, and 
database. Call Geoworks at 800-824^558 to order. Still, it is 
"GUT' and I object to "GUT's. 

GUI 

While GUI stands for Graphical User Inter&ce, it has come to 
mean these godawfiil inter&ces such as Windows, where text 
characters are drawn as if they were complex pictures. I don't 
like this because it makes the text harder to read and it goes too 
slow. Also, at least imder Windows, the response to what you 
do (pressing a key) is often delayed. Instant feedback is one of 
the most important characteristics to me for a usable system. I 
hate waiting a second or two to see the last few characters I 
typed because the GUI was busy with something else. I also 
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hate the usual proportional fonts you usually have to put up 
with under Windows. 

Pentia 

Don't buy 'em! (Again, Intel, this is just my own personal 
opinion!). My experience is limited, but the Pentium proces- 
sors run too damn hot, and are inherently unreUable because of 
this. Wait until competitors (or even Intel, perhaps), get the 
feature size small enough that they run cool. A lot (tf time has 
recently been stolen from and worry add to my life because of 
customer problems that were finally traced to a 90 MHz Pentium 
computer whose CPU fan didn't always work. 

As a joke in the computer architecture labs I used to teach I 
would say "put your finger on the chip and if it bums a blister, 
something is wrong! Turn off the power and think about it." 
Well, call me old fashioned, but if you can't hold your finger 
on the CPU chip, it's too damn hot, and something is wrong. 
For the same reason, I worry about the fast '486 chips. My 
unfounded inq>ression is that AMD's chips might run the 
coolest. 

Complexity 

I've said it before and I'll say it again. From a book I read 
years ago came the idea that sometimes YOU need things, but 
sometimes you only need things because your THINGS need 
things. The benefits of simplicity are reciusive. If you can use 
a smaller boat, not only is the boat chsapei, but the anchor you 
have to buy is also smaller and cheaper. 

When it comes to software, I am a Forth enthusiast. Even 
when you can't use FcHth, you can use its ideas. In other words, 
you can write and test in C or in assembly in a Forth-Uke 
manner. Some might just call this good software engineering. 
Read the bo<* Thinking Forth l^ Leo Brodie (available from 
FIG (Forth Interest Group, 510-893-6784, fax 510-535-1294, 
they probably have an ad in this issue, or Miller Microcom- 
puter Services at 508-653-6136 ordmiller@im.lcs.mit.edu) for 
more of the philosophical details. I don't say I achieve it, but 
here is my ideal: Forth is small. It doesn't take up much room 
on your hard disk or in RAM. It comes with fiill source code. 
It is interactive. My lovely Pygmy Forth (me? biased?) is about 
a 16K 1^ program and runs comfortably in the RAM avail- 
able on any PC in existence (well, let's say with any PC with 
at least (me eighth ofa megabyte of RAM). The executable and 
fiill source code fit on a single floppy (with shadow blocks, it 
may need to be a 720K floppy). Neither Microsoft nor Watcom 
nor Borland C compilers come with source code. Can you 
imagine that? And then they charge you for a bug fix they call 
an "upgrade"? When I come out with a new version of Pygmy, 
I send the new version to all my registered users at no charge. 
On the other hand, I don't make as much money as Microsoft. 

Anyway, why is smallness important? Why is source code 
important? Because, if som^hing is small enough, you have a 
chance to comprehend it con^)letely. Thus, you have a better 



chance of having your applications work correctly. By includ- 
ing source code, you get fiill access to the entire system. In 
Pygmy, you can type VIEW <some word> and pop into the 
source code for <some word> to see exactly what is going on. 
You can verify assunq>tions and correct misassunq)tions more 
quiddy. If there is a bug in the basic system, you can fix it 
yourself You are not at the mercy of a "technical si4>port" 
department. With fiill source, you can customize your system 
as you see fit. You and I do not need to agree completely on 
what makes a good Forth. The interactive nature of Forth lets 
you do your experimenting very quickly to zero in on the 
development problems you face. 

Survival 

Alright, suppose I agree the above approach is better in some 
sort of idealistic sense. How does that solve my problems of 
surviving in the MSW (modem software world)? This is my 
constant concera My latest thinking is that I might reconcile 
Forth and the MSW. My tentative plan is to put my Forth 
inside a C wrapper whenever I must deal with the MSW. If I 
don't have to deal with that world, I'll just use Forth directly. 
Otherwise, I'll let some C vendor, such as Watcom, run inter- 
ference for me. 

One approach is to have a very small C program that allocates 
an array into which it loads the Forth image. Then, it calls 
your Forth as a subroutine. When your Forth finishes, it 
returns to C. C then returns to the operating system. Are there 
nasty opaating system/hardware enviroiunent/software envi- 
roiunent details you don't want to deal with that the C library 
can handle? Ifso, Forth calls those C routines. I'm doing this 
sort of thing right now under Watcom C with its DOS4GW 
DOS extender, using my 32-bit Forth (very much like Pygmy, 
except integers are 32 bits wide, megabytes of RAM are di- 
rectly addressable, and it has multi-tasking). 

There are various other efforts along this line. I find Rob 
Chapman's Timbre and Norm Smith's Until particularly in- 
teresting. Norm Smith's hook Write Your Own Progremming 
Language Using C++ should be availatde from FIG. Both 
Timbreand Until are available via ftp at 
taygeta.oc.nps.navy.mil. I think Rob's system lets him write in 
Forth and have his source code translated automatically to C so 
it can be compiled under a C compiler, ff I followed what he 
was talking about, this (^ers a way for a progranuner who 
wants to write in Forth and a manager or client who requires 
C code to coexist peacefiilly. I think both Rob's and Norm's 
systems let you work interactively. 

Databases 

As if my CVassemUy troubles weren't enough, I'm also woric- 
ing in XBase. XBase is the generic term for dBase4ike 
languages. Ashton-Tate's famous dBase is now owned by 
Boiland, but there are various clones and variants. DBase is 
an interpreter and slow. Clipper was a DBase compiler, but has 
been extended in various ways, mostly in the direction of the 
C language. FoxPro is now owned by Microsoft, and is similar 
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to dBase. FORCE is similar to Clipper. Flagship is a Clipper- 
clone that runs on Unix systems. Further, there are various C 
lilMaries designed to add XBase ftuictionality to C. 

A key feature of XBase languages is how the .DBF file woiks. 
A database file (e.g. CUSTOMER.DBF) include the details of 
the file's rec(xxl and field structure inside the file itself. This 
adds an interesting independence to the data. Such database 
files can be read and manipulated by various utilities or other 
XBase languages, without necessarily requiring the original 
apidicatioa program that created the files. The record layout 
is included within the database file. This is great if you are a 
custmner and are changing vendors. The difierent XBase 
languages typically have their own proprietary index file for- 
mat, so you just move the database files and let the new system 
re-index them however it prefers. There is an entire XBase 
world and culture that feh pretty strange to me as I first entered 
it. Actually, I met George Tate (founder of Ashton-Tate) at a 
Christmas party in L. A in 1975. This was before DBase. He's 
dead now, but wouldn't remember me anyway. 

As I was saying, this XBase world is strange. They are heavily 
into 3rd party add-ons. I've been reading the XBase newsgnHq)s 
on the internet. Really, I saw someone post a request for a 3rd 
party library for converting EBCDIC to ASCII. EBCDIC is 
just the old IBM mainframe character encoding, identical in 
principle and function to ASCII, just a difierent moping of 7 
or 8 bit codes to characters. I hope this request is as fimny to 
you as it is to me! Who would consider buying a 3rd party 
library for this? Any Forth or assembler (and even C, I hope) 
programmer, would just write his own very short conversion 
routine. Wow! Talk about how complexity leads to your 
things needing things. (Does anyone out there have a 3 rd party 
lilxary for incrementing an integer?) 

I bring up all this about database programming and its culture, 
because I have recently taken on the responsibility for main- 
taining a commercial accounts receivable package written in 
Clipper. It is sold primarily to doctors offices. (The hot 
Pentium was in one such office.) Will I rewrite the whole 
application in Forth? I may. Meanwhile, I must maintain it, 
enhance it, and live with it in CUpper. This probably sounds 
mighty strange for smneone who writes Forth code for driving 
stepper motors. On the other hand, I do have an accounting 
background, having studied accounting in college in my fool- 
ish youth and then woiking in the field some. 

If any of you are into the XBase world, please write me with 
your opinions, suggestions, recommendations. It seems to me 
that XBase has two main components. One is handling data. 
This seems like the least troublesome part of building an 
applicati(m. The other component is the user inter&ce. This 
seems like the most troublesome part. Do the XBase languages 
really offer anything? 

FORCE 

FORCE is an XBase version sold by Software Evolution Cor- 



poration (contact Herb Curlee at hcurlee@richmond.infi.net, 
orders at 713-288-8728). It claims to be faster than Clipper 
and to produce smaller executables. I've rather liked the info 
I got ^ut it fl-om their ftp site at f^.vaxxine.com in /pub/ 
msdos/force. With a competing product (almost anything 
qualifies) I think you can get a c<^ for around $ 100. This is 
considerably cheaper than Clipper. Some posters on the net 
have cautioned that it might not completely replace Clipper, 
depending on exactly what you want it to do. Others rave about 
how they {M'efer the smaller size and greater speed. I'm 
tempted to get it to play with, but I'll probably put that ofT until 
I've investigated Delphi. 

Delphi 

This is getting even more complex with the new application 
generator/memory hogs. For example, Cli^Jer's owner Com- 
puter Associates has just come out with VO (Visual Objects), 
not an upgrade to Clij^r, but a whole new thing. It requires 
Windows and 16 megabytes and I bet it and its applications are 
bloated and slow. Borland, of course has DBase for Windows, 
but also has the new Pascal-based Delphi development envi- 
ronment that has been getting good reviews in JefTDuntemann's 
PC Techniques magazine. In the interests of research, I have 
recently bought a copy of Delphi. "Rapid Application Devel- 
opment" they say. We'll see. I haven't installed it, but I'll let 
you know what I find out. 

Books 

I saw and enjoyed a copy of The Secret Guide to Computers in 
the early 1980s and didn't think about it again until recently. 
I saw an ad and wrote for the 19th edition a few months ago. 
I love it! It cost $15 including shipping. It is a nicely put 
logger 639 page paperback. How can anyone sell it for that? 
I think it must be like hardware stores that used to give away 
yardsticks. The $15 barely covers or almost covers his costs, 
and it's so delightful a book that its readers tell evetyone, and 
that keeps the author in speaking engagements. The 20th 
edition hasjust come out. Anyway, don't buy a copy! Instead, 
BUY FOUR COPIES! You see, the author gives volume 
discounts: $15 for one copy, $12 each for two copies, $9 each 
for 4 or more copies. Really, buy at least 4 copies. You are 
going to want to give some away to friends. Mail a check made 
out to The Secret Guide to Computers to 22 Ashland St., 
Somerville, MA 02 144-3202. If you live in Massachusetts add 
5% sales tax. Shipping is fi'ee. He offers a money back 
guarantee, so go ahead and order all four. This is a great book 
for info on everything about old and modem computers. It's 
worth the price for either the humor alone or for the technical 
information, but you get both. 

Old Projects 

The conversion project I complained about last time still isn't 
finished, but I've made a lot of progress. Maybe next time I 
write, it will be completefy finished? (I can live in my own 
little dream world if I want to.) As part of it, to mn the new 
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version of Watcom, I upgraded io a 4GMHz '486 modieirboard 
from the 16MHz '386SX mothertx>ard I was using. I got it 
from Dream Tech at 800-237-3263 w 510-353-1800. I've 
been fairiy hai^y with them so far. I like the extra speed, 
which I wouldn't need if I wasn't using Watcom. 

MISC and P21 

Thinking I might find some spare time, I bought two P21 
chips. These are the new Forth chips designed by Chuck Moore 
and made and sold by C.H.Ting. $25 each unless you are a FIG 
member, then $20 each. Poor documentation, etc. i^parently 
very sensitive to exact power suf^ly voltage levels. Perhaps 
poOT video in some/all/many cases? But, the chip is supposed 
to run at 60 or 80 MHz with built-in NTSC video (fw connect- 
ing directly to a TV set). It ought to be fun to wire one of these 
little devils up, and I hope to do so when I have the time. These 
are "proof of ccmcept" chips and suffer from being constrained 
to a 40-pin package and a 1.5 micron CMOS process. I 
applaud these efforts and want to build my own little portable 
computer, perhaps based on one of these chips. If you want to 
buy one (or a kit) you can contact C.H. Ting at 
tingch@ccmail.airidbio.com. Jeff Fox (jfox@netcom.com) is 
having Chuck build a custom variant of it called the F2 1 . This 
lodes even more exciting, e^)eciaUy if the price is right I 
understand a prototype run of F21 chips is scheduled for late 
May, 1995. An article on the P21 appears in the March/April 
1995 Fortit Dimensions (from FIG). 

New Pygmy Not Ready Yet 

I am plaiuiing to release Pygmy version 1.5 sometime. It isn't 
ready yet Progress has ground to a halt because of my other 
projects. I have conflicting desires; more features versus smaller 
size and to what degree it should co-operate with the new ANS 
Forth standard. I expect it to remain a 16-bit Forth. If I ever 
release its 32-bit big brother, I may need to call it something 
other than Pygmy so I can charge money for it. 

Cheap XTs 

Sun Remarketing, 800-821-3221, 801-755-3360, 
sales@sunrem.cwn, is offering a PCXT for $29 (plus $38 
shipping and $67 for a monitor). They are also offering a '386 
or '486 but they don't seem to know which it is. Oh, well, they 
really ^)ecialize in Macs rather than PCs. You might find an 
XT even cheaper at a garage sale (and not have to pay the 
shipping). B.G. Micro at 800-276-2206 or 214-271-5546 of- 
fers an XT motherboard with 640K RAM for $15.95. By the 
time you've paid for a case, power supply, keyboard, disk 
drives, mmiitor, wouldn't you rather have spent a little more to 
get a '386 or '486 motherboard instead? Even '386 machines 
are passe. And, look at the ads for hard disks. I don't think 
you can find a 120 Mbyte w smaller drive. The smallest in 
Dream Tech's ad is 420 Mbytes ($189). Gigabyte drives are 
a little over $300. Now, if RAM prices would only drop. I'm 
about rea(fy to have, but not to pay for, a CD-R drive. That is 
a c(»iq)act disk drive that lets you write onto Uank disks, i.e. 



you can make yxj: own CDs. I keep hearing that prices will 
be about SI 000, but I gather that right now you will really pay 
about $2000 for the CD-R drive. The blanks can be had for 
around $10 each or a little less. 

Email 

If you don't have email access, I think you ought to get it. 
Essentially all the on-line services (GEnie, A.OL, Delphi, 
Compuserv, Prodigy, etc.) offer links to the internet and thus 
email access around the world. Another choice might be a 
local BBS (free or fee) which has such links. My own email 
addresses have simplified slightly to &07675@swt.edu (£ast) 
or fsergeant@GEnie.com (permanent?). If I lived in Austin 
or San Antonio instead of about haff way between them, I 
might get a conunercial account with from a local internet 
service jwovider. This would give me a little extra indepen- 
dence fr(Mn the whims of SWT. The spring semester has just 
ended. I'm enrolled again in the Ml, but not for this simmier. 
Will they cancel my account? Who knows, ff I had a conuner- 
cial internet account, I would use that as my permanent email 
address. I might get such an account even though it would be 
a \oag distance phone call. When I do have my schod account, 
I could telnet to the commercial account from my SWT account 
to send and receive email, saving the long distance charges. 
I've become addicted to reading the Usenet (internet) 
newsgroiq>s, especially conq>.lang.forth. I can't pay long dis- 
tance charges while I iK'owse the rtewsgroups hour after hour 
(and I wcmder why I'm not finished with my programming 
projects yet!). While I w(»-k all this out, I'll keep GEnie as my 
permanent email address. It looks like they may be offering 
full internet access eventually anyway. If you ordinarily talk 
long distance to one or a few friends, both/all of you switching 
to email might pay for itself right away. Besides, receiving a 
phone call ("did I wake you up?") is not always convenient, but 
receiving email is. I've had reconmiendations about MCImail 
but haven't gotten around to checking them out yet. I have an 
impression that they have an email to U.S. Postal Service mail 
gateway, ffone wanted to isolate himselffrom dealing with the 
U.S. Postal Service except when physical items needed to be 
transferred (and then use FedX or UPS?), MCImail might 
allow him to handle his corre^x>ndence entirely by email on 
his end, regardless of whether his correspondents bad email 
access. 

Miscellaneous 

As usual, lots d things remain undone. They just have to wait 
their tunt I am glad to hear from you. See my email add r esses 
above. 

END 
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Regular Feature 

68XX/68XXX Support 

C & Assembly 



Small System Support 

By Ronald W. Anderson 



Time to Improve 

I note that I've gotten quite far ahead with columns, so I can 
really take my time on this one. I like to be in this situation and 
not rushed to get something off in a hurty. That way I have 
time to let the text languish on my hard drive for a month or 
two and then go back and read it. I am dlen a bit embarrassed 
at how awkward a phrase might be or how many times I've 
used the same word or phrase. Reading through some previous 
columns I find that I have fijequently said "One more thing 
ought to be menticmed about ...". That is usually followed by 
three or four more things. When I have time I can find these 
and remove the extra verbage. A fiivorite quote of mine is one 
attributed to Blaise Pascal: "If I had had more time this would 
have been a shmler letter". Conciseness conies with pruning 
and eliminating redundant thoughts. With that, let's get started. 

C Tutorial #2 

This time let's first have our second installment of C program- 
ming tutorial. In our first session we presented a '^rst pro- 
gram" and discussed the various parts of a C program. This 
time we will look at some of the mles of C. One of the things 
we discussed was variable names. We went fi'om the single 
letter variable names of BASIC to the descriptive names oi C 
without saying much about it. The aider BASIC interpreters 
genetally let you use a letter A through Z for a variable name, 
and most allowed each letter with a 1 through 9 appended, as 
inZ3. S<xne let you use two letters as in AN for ANgle and AM 
for AMount Dq)ending on the problem that the fH'ogram had 
to solve, such vanabk names were at best cryptic. Meaningfiil 
variaUe names do a great deal to make a program understand- 
able by sraneone else ot by the author after sotae time has gone 
by. 

In C and most other high level languages both variables and 
subroutines (called functions in C) can have descriptive names. 
The ANSI C standard allows tq) to 32 characters in a name. C 
programs (by tradition) are written in lower case. The C 
conqxler distinguishes between upper and lower case (this is a 
compiler option in some compilers), so that names with difier- 
ent capitalization are treated as different by the compiler. It is 
not a good idea to take advantage of this feature because it is 
too easy to foiget to capitalize a name and therefore use the 
wrong variable. When such a mistake is made it is hard to find 
because we forget that the capitalization makes a difierence to 



the compiler. Also a missed capital letter is hard to spot. 
Quickly, are the following the same or different: 
DayOfTheWeek — DayOftheWeek. Of course, the second one 
has a lower case "t" where the first has an )q)per case. When 
these are a coui^e of pages appart it is very hard to spot the 
difference. 

Now for the rules. Variable names must start with a letter. 

Succeeding symbols may be letters, nimibers or an underline 

character. Variable names contain no spaces. Variable names 

and function names are called "identifiers". Identifiers should 

be meaningfiil. In our example we defined a string variable as 

an array of characters that I called "message^". I could just as 

eaaly have called it "dave[]" or "xyzQ". The compiler wouldn't 

care at all, but the goal in naming variables is to have the name 

mean something to someone else who is reading the program. 

UnderUnes can be used in a name to separate the words. Some 

variable name examines are: 

pty_rate 

d»y_of _the_we«k 

index 

nane_e 

DayOfTheWeek // works but not a good idea 

An identifier can actually start with an underline, but the 
comi»ler uses that for some internal names and it is best not to 
do it within a user program. ANSI C doesn't allow it in all 
cases so just let the compiler reserve the starting of a name with 
an underUne. Everything we've said about variable names also 
appUes to fimction names. 

One of the reasons that C programmers generally use lower 
case for variable and fimction names is that there is a way to 
define constants in C, and generally those are defined as upper 
case. That is a clue to smneone reading the program that a 
name is a defined constant. Constants are defined using a 
compiler directive. We talked about those but didn't call them 
that. Conpiler directives start with a number sign "#" (or 
pound sign or sharp if you are a musician). We used a compiler 
directive to include the stdio.h file in our program: 

^include <atdio.h> 

We can use a similar directive to define a constant that we can 
use anywhere in the program: 

*define PI 3.14159 
«define UAXSIZE 25 

NOTE SPECIFICALLY THAT AN EQUAL SIGN IS NOT 
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USED AND THERE IS NO SEMICOLON AT THE END OF 
THE DEFINITION. These "defines" are handled by the C 
comixler's first pass in which it looks for the ^define keyword 
and then it (for examfde) finds "PF wherever it occurs in the 
program and retraces it with "3. 14159". If you forget and use 
a semicoton, PI will be replaced with "3.14159;". The result 
will usually be an error message, but it could possibly get by the 
compiler and become a hard to find bug. 

The first compiler pass actually changes the source code and 
makes these substitutions before the ccnnpilation starts. This 
first pass is called the "Preprocessor" since it proceses the text 
file before any compilation is done. Sometimes this pass is 
called the Macro Prq>rocessor pass for reasons we will see 
later. There are other compiler directives, specifically those 
used for "conditional compilation". There may be a section of 
code that you want to compile only for ddwg mode and not 
when you are all done. Sometimes it is nice to leave the ddwg 
sections in place for a while so th^ can be turned on when 
another bug is found or the program is changed. These direc- 
tives alk>w you to turn the com[xlation of secti(His of the 
program on ot off by changing one line d the program, a 
#define directive. When the condition for compilation is turned 
off the code is not generated. That is, the object code doesn't 
carry along code that is not used. The only penalty you pay is 
the larger source code file. It works Uke this: 

Early In the progran: 
#d«flne DEBUG 



(a+b) = c; is invalid. You can't assign a value to what we call 
an "e}q>ression". It must be assigned to a variable. 

An expression is a combination of variables and constants or 
literal values that contains "operators". The following is an 
expression: 

(a+b) ♦ (c+d)/8qr(1000); 

Notke that an e)q>ression can contain a function. sqr(1000) 
calculates the square root d 1000. sqrQ is a standard lilxaiy 
fimction. In C, something that can prc^rly be used to the left 
of the equal sign in an assignment is called an "lvalue". 
Something that can be used to the right of the equal sign is 
called an rvalue. We can say for certain that variaUes can be 
either as in: a = b;. Expressions are always rvalues. You will 
see these terms in most hooks atxHit C progranmiing. 

One of the things that makes a C program lock cryptic is the 
very large variety of assignment curators. Most languages just 
have "=". C has a number of them that shortcut both the 
writing of the program and the execution of it: 



The Hard Way 



X - 

X • 

X - 

X - 

X - 



1; 

i; 

12; 

3; 

y 



The Shortcut 

X++; 

X- - ; 

X +" 12; no apace +■ 

X /- 3; 

X *- y; 



later: 

«ifdef DEBUG 

debug code goee here print a variable nana and its 

value 

etc. 

«endif 



This may not look much like a shortcut but consider a k)ng 
variable name for an array element: 

long_varlable_naaie[ 17] » long_variable_naBe[ 17)+ 3; 
long_varlable_nane[ 17] +-3j 



If you don't want the ddnig code you simply comment out the 
"#define DEBUG" line. You can also use #ifndef to include 
code if something is NOT defined. 

Asrignment Statements 

A "statement" in C is an instruction that ends with a semicolon 
or a groiq> of instructions or statements enclosed by curly 
braces {}. 

count-3; 

value - 17 • 8in(PI/3); 

putchar( ' A' ) ; 

{ 

count*3; 

liait-22; 

value-34; 
) 

The last group of statements enclosed in the curly braces are 
treated as one statement. It is called a "compound statement". 
All of the above statements containing an equal sign are 
"assignmoit statements". An assignment statement must have 
a variable name on the left of the equal sign. That is, a 
statement like: 



Not only does this save the programmer some time, it causes 
the compiler to generate less code! It actually runs faster. 
Basically the short cut says "add 3 to the value of the variable" 
whereas the long way says "get the value of the variable, add 
3 to it and assign the result to the variable". 

There are even more shortcut operations. Sometimes it 
is advantageous to "shift" an integer or a character by one 
bit position We won't go into all the possible uses at this 
point, but one thing that can be done is a quick divide or 
multiply by 2 (or 4 or 8, etc.): 



a - a >> 1 ; 

a - a << 1 ; 
a - a << 3; 



a >>• 1 ; divides a by 2 

a <<- 1; nultiplles a by 2. 

a <<- 3; aultlpliea a by 8. 



Dividing an integer by another does no rounding whatever. 2/ 
3 yields since it is less than 1. 3/2 yields 1. Shifting a variable 
yields the same results as the divide opcTator. 



0000 1001 - 9 


9 » 1 


yields 0000 0100 


- 4 


0000 1001 


9 << 1 


yielda 0001 0010 


- 1 
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Next time we'll talk ^XNit iMtwise AND and OR functions and 
we will get into the relational operat(»^ i.e. conq)aris(xis. 

Auenbler ala 6809 

I am probaUy moving too fast for those of you with no good 
i^roice woric on the 6809 instruction set. liie TSC assen^ler 
manual omtains a summary of the instruction set and address- 
ing modes. Mine has that infwmation on pages 19-22. (I did 
sgsy brief). If you read that, you will see that we haven't come 
near using all the rasters or addressing modes. Don't spend 
too much time puzzling over the program counter relative 
mode. We'll discuss that at length when we get into position 
indq)endent code. 

Another good reference would be the accordion folded card 
that came with these systems. It is an instruction summary card 
(printed in black and purple). There were several good books 
on programming the 6809, but surely they are all out of print 
by now. If you have ot can find one, so much the better. If 
enough of you write to "comiriain", I'll publish an instruction 
set summary as part of this column. 

At this point I have not yet received any feedback (even from 
Bill KiUer) regarding the Assembler lessons. I am pleased 
with them and with the gradual develqnnent of more comfdex 
programs, but I am not you, and I eagerly await some feedback 
fixMn the first lesson or two. This time I will continue where we 
stopped last time. I promised to do a "list" program, one in 
which we specify a filename on the conunand line, and the 
program lists the omtents of the q)ecified file to the terminal. 
Of course FLEX has a LIST utility, but let's write (me just to 
show that it is not all that hard to do. 

To do this we need to get into the (grating system again and 
lock at how we can read command line parameters from FLEX 
into our program so we can open the named file. First, I'll 
{Mesent the i»ogram, which is just an extension (tf the one 
presented last time that could r^ its own source code. What 
we have added is a section of code to read the command 
line parameter and insert it into the File Control Block as 
a filename. After that the program is the same as 
SELFDUMP presented last time. 

• mMIIAII TO LItT A FILE TO THE TEHIIiaAL 
HAH LIIT 



• FLEX •YtTEM EOUATES 

PUTCMR EQU tCDK 

WADKI EQU tCOOS 

File Eou t04oa 

FKICLt EOU $0403 

NXTCN EOU tCD27 

SETEXT EOU tCD33 



DETUIINS NEXT CHADACTEII ON THECOIIIIANO LINE 
auPPLIEl DEFAULT EXTENSION SET BV CODE IN ACCA 

C* EOU too CANIIIAaE NETUNN 
LF EOU aOA LINEFEED 

»r EOU »ao apACE 

PER EOU t2E PENIOO 

FOPEN* EOU aOI OPEN FOX HEAD 

FCLOOE EOU a04 CLOaE FILE 

EOF EOU aot END OF FILE 

• CODE ADDED TO OET FILENAHE FNO* COMMAND LINE 



LEAX 4,X 
NLOOP jaa NXTCH 
CHPA fSP 
aEO INLOOP 
CMPA (PEN 
aEO EXTN8N 
CMPA «ca 
BEO FINISH 
8TA ,X* 

aaA INLOOP 

XTN8N LDX IFCB 
LEAX 12, X 

XLOOP Jan NXTCH 
BCa FIN 

aTA ,x* 

aaA EXTNBN 

iNian LDX tFca 

LDA <1 
Jan aETEXT 
END OF NEW CODE 

LDA fFOPENN 
aTA 0,X 

jaa FNS 

BNE ERNOa 

OOP jaa Faa 

BNE ENROD 

J8R PUTCHR 
CMPA ICR 

BNE LOOP 

LDA (LF 

JBR PUTCHR 

BRA LOOP 

RROR LDB 1,X 

CMPB lEOF 

BEO DONE 

JBR RPTERR 

JBR FMSCLB 

JNP WARMB 

ONE LDA IFCLOSE 

8TA O.X 

J8R FNS 

JHP WARMS 



BET POINTER TO FILENAME LOCATION IN FCB 

SET COMMAND LINE PARAMETER 

IS IT A SPACE? 

IF ao BKIP IT 

IB IT A PERIDOT 

IF ao SET THE EXTENSION 

CASE OF NO EXTENSION 
STORE AND INCREMENT 



SKIP PERIOD 

(NXTCH RETURNB CARRY BET ON NON ALPHA) 

STORE AND INCREMENT 



BETS EXTN TO .TXT IF NONE SPECIFIED 



FMB SETS ZERO FLAS FALBE ON ERROR 
READ A CHARACTER 



WRITE IT TO SCREEN 



IF NOT, OK 

ELSE WRITE LF ALSO 



ao AROUND ASAIN 



TEST FOR END OF FILE 



TELL USER WHICH ERROR . X POINTINS AT FCB 
CLEAN UP BY CLOaiNO ALL OPEN FILEB ON ERROR 



BRANCH HERE ON EOF 
CLOSE THE FILE 



oaa acioo 

LDX BFCS 



THia IS A FLEX UTILITY PUT IN UCS BPACE 
POINT AT FCB 



FCB 0,0,0,1 DRIVE 1 

FCB 0,0,0,0,0,0,0,0,0,0,0 ELEVEN ZEROB FOR FILENAME AREA 
RHB 30B THE REBT OF THE FCB AREA OF 320 BYTEB 
END START 



We start the new section of code by getting the location of 
FCB(4) in X. We do this by setting X to the FCB address and 
then incrementing it by 4. The instruction LEAX 4,X incre- 
ments X by 4. LEAX means "Load Effective Address X". We 
will describe it further and use it more when we begin to write 
programs in position independent code. In the context here it 
simply means to add 4 to the current value of X The FLEX 
routine NXTCH gets the next character fi-om the command 
line. When you run this program, su|^sing you want to list 
the text file LIST.TXT, you type the command Une: 

1.LIST.BIN LIST.TXT 

The portiMi "LIST.TXT" is the command line parameter, in 
this case the name of the file we want to list to our screen. 
FLEX allows you to use a space or a comma to separate 
parameters. This program will expect a space. 

Back to NXTCH. It gets a character from the command Une. 
We test for space ($20) and skip it if detected by going bade to 
get another character. If it wasn't a space we test for a period 
($2E). If we detect a period we are done with the filename and 
need to go handle the extension. If it is not a period we check 
for a CR. If we find one, there was no extension so we branch 
to our label DONE. 

If we got past all these tests we have a valid character of the 
filename so we put it in the FCB with STA ,X+. This stores the 
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character at the address pmnted at by X and increments X by 
one. (This ought to ring bells, since it is just like the "X-h-" 
sequence we were talking about above in the discussion of C 
programming). Then we go around the loop again. When we 
find the period we branch to the label EXTNSN. You will see 
later that I preloaded the FCB filename and extension area 
with zeros, so if the filename is shorter than 8 characters we 
already have the padding zeros in place. Now we must set the 
X pointer to point at the extension locations which start at 
FCB(12), so we k)ad X with the FCB address and do an LEAX 
12,X. Actually, we could let the asseniUer do some arithmetic 
for us and LDX #FCB+12. We could also have used this for the 
FCB+4 above. Now we store valid alpha characters until we get 
to the end of the parameter line. The extension can be one, two, 
or three characters k>ng. Again we have pre-padded with 
zeros so it doesn't matter. 

I decided to have this program do one more thing in order to 
illustrate the use of SETEXT. If the command line had a 
filename without an extension (i.e. no period) a default one can 
be siq^lied by the (grating ^stem. LDA #1 sets the code to 
the .TXT extension. (See the Advanced Programmer's Guide 
SETEXT e>q}lanation for a table o[ codes for de&ult exten- 
sions). JSR SETEXT now will fill in a missing extensicm. If 
you sui^lied any extension at all, it will be left alone. The only 
other thing to note is that my definition of the File control 
block has changed tmm last time. We set the first four bytes to 
0,0,0,1 v/ben 1 is the drive number fw the working drive. 
Then we dear the next 11 bytes to zero, so that when we load 
the filename into it we don't have to bother to count characters 
and fill the enq>ty spots with zeros. 

Type this program in and try running it. If you decide to keep 
your very own list program cq)y it to your system disk: 

COPY 1.LIST.BIN O.HYLIST.CHO 

Dont simidy c(^ it as LIST.CMD because you already have 
the FLEX LIST.CMD on your system disk, and the FLEX 
supplied one is smarter than this one. The FLEX one has an 
q>tion for adding line numbers when it lists a file. If you tiy to 
list a long file you might notice that the listing goes whizzing 
by on the screen and doesn't stop even if you have the TTYSET 
PAUSE param^r set to ON and you have a numbo* ot lines 
s^ to 22 or 23. That is because the pause mechanian of FLEX 
only counts lines if they are terminated by a call to the PCRLF 
system sulMXHitine. Let's change our program to do that: 

First the equate PCRLF EQU $CD24 must be added. Then, 
rather than test for CR and add LF we do the following starting 
at the Itbd LOOP in the program: 



LOOP JSR FMS 

BNE ERROR 
CHPA «CR 
BNE CONTIN 
JSR PCRLF 
BRA LOOP 

CONTIN JSR PUTCHR 
BRA LOOP 

ERROR 



READ A CHARACTER 



IS IT A CR 



WITHOUT OUTPUTTINO THE CR 



Now when the jHogam encounters a CR it will call PCRLF 
which will count the line, and the pause feature will work 
properly so you can list your file one soieen at a time. There's 
one other thing you could do with this program. You can make 
it defimlt to the working drive, (i.e. whichever drive you have 
made the working drive) l^ using the FLEX variable I'll call 
WRKDRV at SCCOC. Flip back a few pages in the advanced 
programmer's guide to the list of FLEX parameter locattons 
and you will find it. All you have to do is the equate: WRKDRV 
EQU SCCOC. Then when you have X pointing at the FCB add 
two instructions LDA WRKDRV, and STA 3,X. The best place 
to insert these is just after the Une labeled FINISH, this will 
overwrite the hard coded value 1 that was put in the FCB. Of 
course if you always use drive 1 as your working drive this is 
an unnecessary exercise. 

It occurs to me that maybe you are wondering what that extra 
accumulator ACCB is good for. so £ar we haven't used it very 
much. You can use it to advantage when ACCA is being used 
for something else. Siq)pose for example that you want to 
output exactly 8 ^>aoes. You might use B fw a counter: 

LOB »a 

LDA «$20 SPACE CHARACTER 
LOOP JSR PUTCHR 
DECS 
BNE LOOP 

Of course we have discussed the D accumulator, the concatena- 
tion (^ A and B where B is the low order byte and A is the high 
order byte of the D register's 16 bit value. I note that we 
haven't used the Y index register or the U user stack pointer 
either. There are good uses for these and we will get into some 
examples soon. 

Miscellaneous 

I am including this siiiq>ly because it might help iwmeopf else 
find bugs in a PC system. Some time ago I added a CD-RC^ 
drive to my o(Mnputer, one that I have put together and up- 
graded fi(»i time to time. After a while I noted that I couldn't 
read the CD-ROM. It would start up and the boot sequence 
would say it was detected and set up as drive E: I would do a 
dir E: and get back the drive not ready error message. I finally 
tracked the problem down to having a power siq^ly that was 
inadequate for my newer 386 board with 8 megs oi motwiy 
plus the CD-ROM drive plus a newer and larger hard drive. 

I replaced the <dd 150 watt power sq^ly with a 200 and the 
CD-RCM problems went awi^ conqrfady. Then nqr new 420 
Meg hard drive began not to start when the oonqMiter was 
turned cm. It would sometimes start if I turned the switch oR 
and then back <m. Finally it got to the point ^i^iere it woukln't 
start at all. I found that by disconnecting the power connector 
and plugging it in again, the drive would start and all would 
woik fine until I turned the conqniter <^ again. At that point 
I figured OQr drive had gotten "sticky". I had that problem a 
while ago with a 20 meg drive oa a 68(X)0 system. Since the 
drive is barely two months old I phmied Peripheral Technol- 
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ogy, the aq^lier, and they veiy kindly agreed to send me a new 
one so I could transfer files to it before sending back the 
defective one. 

The new drive arrived and I plugged it in, ready for an all night 
sessi(m copying files, only to note exactly the same jM-oblem. It 
wouldn't start! After all my part swan>ing (the CD-ROM 
drive worked fine in another conquter) I felt sure I had 
swapped IDE drive controllers but maybe not since the 
hard drive started acting up. I swapped controllers with 
my spare computer (made up of parts left over from 
tq)grading my computer, my wife's computer and my 
dauglrter's), and wonder of wonders, the new drive and my old 
one both worked fine. 

Thank you, Fred Brown (rf^Peripheral Teduiology, for being so 
kind to get me a new drive in three days! Actually I had 
requisitioned one of these exact drives a few days ago for the 
PC in Hty office, so we called Fred and told him to invoice the 
conqnny for the drive. I connected it today along with the drive 
that was already there, cq>iedall my filesover to the new drive, 
reconfigured it as the main drive, and I was all done. Just in 
case thitt didn't woric, howevo-, I had backed up most of the 
files that were not "rdnstallable". My "old" 170 meg drive 
(about IS months old) will go into someone else's system that 
has outgrown an 80 meg drive. 

About now you are wondering how many computers I have. My 
son had a PC, the best in the family, which grew and was 
iq>graded over several birthdays and Christmases. At that time 
I was involved in the Peripheral Technology 68000 computer 
Q^stems. 

A coiq>le of years ago Ibought an oki 6 MHz 286 motherboard 
for $75 and then added a case with power si4)ply so I could 
have my own computer. I did some extra work and was paid 
with a mcMiitcM' and hard drive. Eventually I got a system 
tog^her. After a number of upgrades I had a 386^M system 
with 8 megs rf RAM and the 170 Mbyte hard drive. Last 
January I added a Mitsumi double-^in CD rom drive. 

Meanwhile, my daughter had started with an old PC-XT when 
she was in college. That got upgraded to a used 286-12 
motheiboard a cot4>le years ago. The hard drive was upgraded 
several times as well. The original 10 Mbyte was replaced by 
an RLL 30, then an MFM 40, a 20 added to that for 60, and 
latera68MFM. Last Christmas I addeda 386-40 motheiboard 
to that, and put a system together for my wife with some of the 
leftovers. Presently she only uses it for playing games when she 
wants a change of pace, but she has expressed interest in 
learning to use a word processor for letters etc. My son is in 
Grairfiic Arts, and he acquired a Mac, so he gave me back his 
PC system. We did a &st shufile. My daughter was upgraded 
to a 170 meg hard drive and a good VGA monitor. My wife had 
been using the 286-12, and she acquired the 386-40 board. My 
daughter had an EGA nuHiitor so that, a 68 meg MFM drive, 
and the 286-12 ended up in an extra system. I brought that 
down to work just to have an extra there. 



Most recently I upgraded my system to a 486SLC-66/2 (i.e. the 
processor runs at 66 MHz., but the buss runs at 33. The system 
includes a co-processor that runs at 33 MHz. The company is 
using these boards in our product and getting a very good price 
on them — so good I couldn't resist. The leftover 386-40 went 
in the extra computer. I figure if I can keep it running, I 
have a source of known good spare parts. With my recent 
power suH)ly problems, it lost its woiking 200 watt supply 
and I am short a good power supply or maybe a case, 
which doesn't cost that much more than a power stq>ply. 
I sold the EGA monitor and controller for about 1/5 of 
what I paid for them just before VGA took over the world. 
I felt lucky to get rid of it and a friend who was building 
a system for his daughter to take to college was glad to 
have it at a reasonable price. 

That isn't the whole stoiy, but you get the picture. When one 
conqwter is upgraded, if the removed piece is better than that 
in one of the others, it is moved to that system etc. down the 
line. Things that bump ofiF the end of the line stay in my 
"inventory" to use as test items if someone asks me to repair a 
computer, or perhaps get sold for present fair value minus to 
friends who are working on systems for their children "so I can 
use my computer sometimes". Recently a friend donated an old 
PC-XT to the Salvation Army. It had a glitch and I repaired a 
hard disk controller on it and then decided to remove the 20 
meg drive and throw in a 40 that was in my excess inventory. 

Now I think I'll leave this computer alone for a while and just 
use it rather than replacing something and causing troubles 
again. 

Sometimes people ask me what brand of PC clone I have. I tell 
them that I have never bought a complete computer. I built the 
6809 system from kits. Ditto for a 68000 system firMn Periph- 
eral Technology. Quite obviously the PCs that I use are also put 
together fi-om parts, some ordered by mail and most bought 
locally at a little computer store that just about matches mail 
order prices but has a limited choice of items in their inventory. 

I must admit that I've made a few dumb mistakes instalUng 
hardware that have cost me some of my old components and a 
coi^le of repairs on MFM hard drives. I call that educational 
expenses. If you never try something for fear of ruining mate- 
rials, you will never know if you could have done it or not. 
When we first were married (a long time ago) my wife was 
afraid to try sewing some fency project for fear of making a 
mistake and scrapping the fabric she would have to buy. I told 
her that she could think of an error as educational expense, 
throw the fabric away, buy some new, and do it right the second 
time. I'm not saying that a dumb mistake doesn't make me feel 
stupid, but I think I am over the hump with regard to putting 
computer parts and pieces together. 
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Alt Users 

640K PC/XT Clone 



I purchased a 640K board many years ago. This manual came 
with it, and has no copyrights or manufacturers names. This is 
typical of clones and allows me to reprint it. I have not edited 
the text except to get it in WordStar form. Note the bad 
grammar, spelling, and poor schematics (which I hope you can 
still read at this point, copied several times before I got them.) 
Read the I/O descriptions and some of the interface specifica- 
tions, especially the line where the expansion bus is an 8080 
enhanced interfile! I found a number of very interesting and 
revealing specifications that explain why it is so poor an 
interface. See if you can find them too. BDK 

THE SYSTEM BOARD 

The PC7XT system board fits horizontally in the base of the 
system unit and is approximately 8 1/2 x 12 inches. It is a 
double sided P.C.B., DC power and a signal fi'om the power 
supply enter the board through two sixain connectors. Other 
connectors on the board are for attaching the keyboard and 
speska. Eight 62-pin card edge-sockets are also mounted on 
the board. The I/O channel is bussed across these eight I/O 
slots. 

A 'T)ual-in-Line Package (DIP) switch (SWl) («ie eight- 
switch pack) is mounted on the board aitd can be read under 
program control. The DIP switch ivovides the system software 
with inf(Ninati<xi about the installed options, how much stor- 
age the system board has, ^^lat type of the display adapter is 
installed, what opexanion modes are desired when power is 
switched on (color or bladc-and-white, 80- or 40-character 
lines), and the nimiber of diskette drive attached. 

TIk system board consists of five functional areas: the proces- 
SOT subsystem and its stq>poit elements, the Read-Only Memory 
(RC^ sid)6ystem, the Read/Write (R/W) Memory subsystem, 
integrated I/O adapters, and the I/O channel. All are described 
in this section. 

The heart of the PC/XT system board is the Intel 8088 micro- 
I»ooessor. This processor is an 8-bit external bus versi(m of 
Intd's 16-bit 8086 processor, and it's s(^ware<ompatible 
with the 8086. Thus, the 8088 supports 16-bit qieraticms, 
including multiply and divide, and supports 20 bits ^Idressing 
(1 megabyte of storage). It also operates in a maximum mode, 
so a coprocessor can be added as a feature. The processor 
operates at 4.77 MHz. This fi-equency, which is derived from 



a 14.318 MHz crystal, is divided by 3 fcM* the processor clock, 
and by 4 to obtain the 3.58 MHz color burst signal required for 
color televisions. 

At the 4.77 MHz clock rate, the 8088 bus cycles are four clocks 
of 210 ns, or 840 ns. 1/0 cycles take five 210 ns clocks or 1.05 
microseconds. 

The processor is supported by a set of high-function devices 
providing four channels of 20-bit Direct-Memory Access 
(DMA), three 16-bit timer-counter channels, and ei^t priori- 
tized interrupt levels. 

Three of the four DMA chaimels are available on the I/O bus 
and suppwt high speed data transfers between I/O devices and 
memory without processor intervention. The fourth DMA 
channel is programmed to refresh the system dynamic memwy. 
This is dcme by programing a charmel of the timer-counter 
device to periodically request a dummy DMA transfer. This 
action creates a memoiy-read cycle, which is available to 
refresh ^rnamic storage, both on the system board and in the 
system e}q)ansion slots. All DMA data transfers, except the 
refresh charmel, take five processor docks of 2 10 ns, or 1 .05,us 
if the processor ready line is not deactivated. Refresh DMA 
cycles take four clocks ox 840 ns. 

The three programmable timer/counters are used by the system 
as follows: Channel is used as a general purpose timer, 
providing a constant time base fw implementing a time-of-day 
clock; Channel 1 is used to time and request refresh cycles 
from the DMA channel; and Chaimd 2 is used to siq>port the 
tone generation for the audio q>eaker. Each channel has a 
minimum timing resolution of 1.05us. 

Of the eight prioritized.levels of interrupt, six are bussed to the 
system expansion slots for use by features cards. Two levels are 
used on the system board. Level 0, the highest priority, is 
attached to Chaimel of the timer/ counter and {xovides a 
periodic interrupt for the time-of-day clock. Levd 1 is attached 
to the keyboard adapter circuits and receives an interrupt for 
each scan code sent by the keyboard. The Non-Maskable Inter- 
rupt (NMI) of the 8088 is used to report memory parity errors. 

The system board supports both ROM/EPROM and R/W 
memory. It has space for 128K x 8 of RCM or EPROM. This 
ROM contains the power-on self-test, I/O drivers, dot patterns 
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for 128 characters in graphics mode, and a diskette and has an 
access time and a cycle time of 250 ns each. 

The system board also has from 128K 9 to 2S6K 9 of R/W 
memory. A minimum system would have 128K of memory, 
with module sockets for an additional 128K. Memoiy greater 
than the system board has a maximum of 2S6K, is obtained by 
adding memoiy cards in the expansion slots. The memoiy 
consists of dynamic 64K 1 chips with an access time of 200 ns 
and a cyde time of 345 ns. All R/W memoiy is parity chedced. 

The system board contains the ad^>ter drcuits for attaching 
the soial intei&ce from the keyboard. These drcuits generate 
an interrupt on to the processor, when a complete scan code is 
reodved. The interface can request execution of a diagnostic 
test in the keyboard. 

The keyboard interface is a 5-pin DIN connector on the system 
board, that extends through the rear panel of the system unit. 

The ^stem units has an 2 1/4 inch audio speaker. The speaker's 
contrcd drcuits and driver are on the system board. The speaker 
conned through a 2-wire interface that attaches to a 3-pin 
connectfM* on the system board. 

The spesltex drive drcuit could be capable of providing ap- 
proxiinatdy 1/2 watt of power. The control circuits allow the 
speaiket to be driven three different ways: 1) a direct program 
control register bit may be toggled, to generate a pulse train; 
2) the output from Channel 2 of the timer counter, may be 
programed to generate a waveform to the speaker; 3) the dock 
input to the timer coimter, can be modulated with a program 
controlled I/O register bit. All three methods may be performed 
simultaneously. 

Section II 

I/O Channel 



write cycles require five clocks for a cycle time of 1.05us/byte. 
Refresh cycles occur once every 72 clocks (approximately 
15us) and require four clocks or approximately 7% of the bus 
bandwidth. 

I/O devices are addressed using I/O mapped address space. The 
channel is designed so that 768 I/O device addresses are 
available to the I/O channel cards. 

A channel check line exists for reporting error conditions to the 
processor. Activating this line results in a Non-Maskable Inter- 
rupt (NMI) to the 8088 processor. Memoiy e;q)ansion options 
use this Une to report parity error$. 

The I/O channel is repowered, to provide suffident drive, to 
power all eight (Jl through J8) expansion slots, assuming two 
Low-Power Sohorttky (LS) loads per slot. The I/O adapters 
typically use only one k>ad. 

Section in 

I/O Channel Description 

The following is a description of the PC/XT I/O Channel. All 
lines are TTL-compatible. 

Signal I/O Description 

OSC, Oscillator: High: speed clock with a 70-ns period 
(14.31818 MHz). It has a 50% duty cycle. 

CLK, System Clock: It is divide-by-three of the oscillator and 
has a period of 210 ns (4.77 MHz). The clock has a 33% duty 
cycle. 

RESET: This line is used to reset or initialize system logic 
upon power-up or during a low line voltage outage. This signal 
is synchronized to the failing edge of clock and is active high. 



The I/O diaimd is an extension of the 8080 microprocessor 
bus. It is, however, demultiplexed, rqx>wered, and enhanced 
by the addition <rf interrupts and Direct Memoiy Access (DMA) 
fimctions. 

The I/O channd contains an 8 bit, bidirectional data bus, 20 
address lines, 6 levels of interrupt, ccxitrol lines for memory 
and I/O read or write, clock and timing lines, 3 channels of 
DMA contrd lines, memoiy refresh timing control lines, a 
channel check line, and power and ground fw the adapters. 
Four voltage levels are provided for I/O card: +5 Vdc, -5 
Vdc.'+12 Vdc, and -12dc. These fimctions are provided in a 
62^in ccmnectOT with 100-mil card tab spacing. 

A "ready" line is available on the I/O channel, to allow opera- 
\iaa with slow I/O or memoiy devices. If the channd's ready 
line is not activated by an addressed device, all processor- 
generated memoiy read and write cycles takes four 210-ns 
clock at 840-ns/byte. All processor-generated I/O read and 



A0-A19, Address Bits to 19: These Unes are used to address 
memory and I/O devices within the system. The 20 address 
lines allow access of t^ to 1 megabyte of memoiy. AO is the 
Least Significant Bit (LSB) and A19 is the Most Significant 
Bit (MSB). These lines are generated by either the processor 
or DMA controller. They are active high. 

D0-D7, I/O Data Bits to 7: These lines provide data bus bits 
to 7 f(»- the processor, memoiy, and I/O devices. DO is the 
Least Significant Bit (LSB) and D7 is the Most Significant Bit 
(MSB). These lines are active high. 

ALE, Address Latch Enable: This line is provided by the 
8288 Bus Controller and is used on the system board to latch 
valid addresses from the processor. It is available to the I/O 
channel as an indicator of a valid processor address (when used 
with AEN). Processor addresses are latched with the failing 
edge of ALE. 
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I/O CH CK, I/O Channel Check: This line provides the 
processor with parity (error) information on memory or devices 
in the I/O channel. When this signal is active low, a parity 
error would be indicated. 

I/O CH RDY, I/O Channel Ready: This line, normally high 
(ready), can be pulled low (not ready) by a memory or I/O 
device to lengthen I/O or memory cycles. It allows slower 
devices to attach to the I/O channel with a minimiun of diffi- 
culty. Any slow device using this line should drive it low 
immediately upon detecting a valid address and a read or write 
command. This line should never be held low, longer than 10 
clock cycles. Machine cycles (I/O or memory) are extended by 
an integral number of CLK cycles (210 ns). 

IRQ2-IRQ7, Interrupt Request 2 to 7: These lines are used 
to signal the processor, that a I/O device requires attention. 
They are prioritized with IRQ2 as the highest priority and 
TRQ7 as the lowest. An Interrupt Request are generated by 
raising an IRQ Une (low to high) and holding it high, imtil it 
was acknowledged by the processor (interrupt service routine). 

lOR, I/O Read Command: This command line instructs an 1/ 
O device to drive its data onto the data bus. It may be driven 
by the processor or the DMA controller. This signal is active 
low. 

lOW, I/O Write Command: This command line instructs an 
I/O device, to read the data on the data bus. It may be driven 
by the processor or the DMA controller. This signal is active 
low. 

MEMR. Memory Read Command: This command line in- 
structs the memory to drive its data into the data bus. It may 
be driven by the processor or the DMA controller. This signal 
is active low. 

MEMW. Memory Write Command: This command line 
instructs the memory to store the data present on the data bus. 
It may be driven by the processor or the DMA controller. This 
signal is active low. 

DRQ1-DRQ3, DMA Request 1 to 3: These Unes are asyn- 
chronous chaimel requests used by peripheral devices to gain 
DMA service. They are prioritized with DRQ3 being the 
lowest and DRQl being the highest A request is generated by 
bringing a DRQ line to an active level (high). A DRQ line must 
be held high imtil the corresponding DACK line goes active. 

DACKO^DMA Acknowledge to 3: These lines are DACK3 
used to acknowledge DMA requests (DRQI-DRQ3) and to 
refresh system dynamic memoiy (DACKO). They are active 
low. 

AEN, Address Enable: This line is used to degate the proces- 
sor and other devices from the I/O channel to allow DMA 
transfers to take place. When this line is active (high), the 
DMA controller has control the address bus, data bus, read 



command lines (memory and I/O), and the write command 
lines (memoiy and I/O). 

T/C, Terminal Count: This line provides a pulse when the 
terminal count for any DMA channel is reached. This signal 
is active high. 

CARD SLCTD, Card Selected: This line is activated by cards 
in expansion stot J8. It signals, "THE SYSTEM BOARD", that 
the card has been selected and that appropriate drivers on the 
system board should be directed to either read from, or write to, 
expansion slot J8. Connectors Jl through J8 are tied together 
at this pin, but the system board should be driven by an open 
collector device. 

The following voltages are available on the system board I/O 
channel: 

+5 Vdc +-5%, located on 2 connector pins -5 Vdc +-10%, 
located on I connector pin +12 Vdc +-5%, kx:ated on I„con- 
nector pin -12 Vdc +-10%, located on I coimector pin GND 
(Ground), located on 3 connector pins 

Section IV 

Speaker Interface 

The sound system has a small, permanent-magnet, 2 1/4 inch 
speaker. The speaker can be driven from one or two sources: 

An 8255 A-5 PPI output bit. The address and bit are defined in 
the "I/O Address Map" 

A timer clock channel, the output of which is Programmable 
within the fiinctions of the 8253-5 timer when using a 1.19- 
MHz clock input. The timer gate also is contrdled fay an 
8255A-5 PPI output-port bit. Address and Ut assignment are 
in the "I/O Address Map". 

The speaker connection is a 4-pin berg coimector. See "System 
Board (Component Diagram", earlier in this section, for speaker 
connection ex placement. 

Section V 

Some Trouble Shooting Points 

This section give some hints to experienced engineers and 
technicians to test and bring up the Super XT board. 

1) System Clock: 4.77 MHz at Ul (8284A) PIN 8 and U3 
(8088) PIN 10, etc., with 33% duty cycle. If no system clock, 
check Yl (14.3I8MHz) ciystal, Ul. 

2) Power Up Reset: When Power up U3 (8088) PIN 21 should 
go high then back to low again. If no power up, please check 
jumper on JPI. 
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3) MenKMy Decoding Circuit: When power up, the processor 
will start execute the program through ROM 7 (BIOS & Self 
Test). The CS7 - line should see a train low again pulses to 
fi^cfa instnictioo from ROM 7. If no pulse on CS7 - on U23 
(LS138 PIN &), dieck the memory decoding circuit and make 
sure the ROM/EPROM jumpers (W1-W12) are in the right 
position. 



Section VI 

The system board Switch setting 

The DIP Switch (SWl) located at U20 is used to set the system 
configuration and speafy the amount of memory installed on 
the system board. 



4) RAM Refresh: The RAM is being refresh using the time 
dap U49 (8253-5 PIN 13 OUT 1) to trigger the clap (8237A- 

5) DRQO, and the DMA chip will send out a dummy address 
to refresh the (fynamic RAMs (4164). If no periodic low pulses 
(m RAM chip PIN 4 (RAS-), check the TIMER, DMA, and 
refreshiiig circuit 

5) R.T.C. Circuit: A square wave is generated through TIMER/ 
COUNTER CHIP (8253-5 U49) PIN 10 (OUT 0), and then 
intemqA the ptoocssor through 8259A PIN 17 (INT Signal) for 
the R. T. C. Timing. 

6) Keyboard Circuit: The keyboard data input is through key- 
board OMUiector PIN 2 and U22 (LS322) to convert the serial 
data to paralld and read by 8255A-5 (U37) port A. Interrupt 
1 (TTQ 1) is used to inform the processor, that a key had been 
pressed. If no keyboard reqwnse, check U52 (74LS74), U22 
(LS322), and U37 (8255A-5). 

NOTE: The PC/XT system board will run with the XT ROM 
set (32Kx8), but will not run with the PC ROM set (8Kx8). 

NOTE: Some system boards cmtain Hardware Reset Jutapei 
(JPl), if use a S.W. (i.e. normal open) to connect Jumper 1, 
when push s.w. (i.e. short), the system board hardware will be 
reset 

NOTE: Press and hold the Ctrl (control) and Alt (Alternate) 
keys and then press the Del (Delete) key, then release all three, 
this qjeration is called software reset. 



Position Function 

1 Normal operation off 

2 Use-for 8087 co-processor 

3-4 Amount of memory on system board 

5-6 1^ of display adapter 

7-8 Number of 5 1/4 inch diskette drives 

Switch (SWl): 

1-OFF (NORMAL (DERATION) 
2-ON W/O 8087 co-processor 
2-OFF W 8087 co-processor 

Memory Switch Settings: 
3-OFF 4=ON 128K MEMORY INSTALLED 
3-ON 4-OFF 192K MEMORY INSTALLED 
3-OFF 4=OFF 256K MEMORY INSTALLED 

Disfiay Adapter Switch Settings: 
5-ON 6-ON NO DISPLAY ADAPTER 
6-OFF 6-ON COLOR/GRAPHICS (40X20 Mode) 
5=ON 6-OFF COLOR/GRAPHICS (BOX25 Mode) 
5-OFF 6=OFF MONOCHROME DISPLAY ADAPTER 
OR BOTH 

Di^lay Drive Switch Setting: 
7=ON 8-ON 1 DRIVE INSTALLED 
7=OFF 8=ON 2 DRIVES INSTALLED 
7-ON 8-OFF 3 DRIVES INSTALLED 
7=OFF 8-OFF 4 DRIVES INSTALLED 



r> 



Pin 


TTL Signal 


Signal Level 


1 

2 
3 


+ Keyboard Clock 
+ Keyboard Data 
- Keyboard Reset 
(Not used by keyboard 


+ 5 Vdc 
+ 5 Vdc 




Power Supply Voltages 


Voltage 


l4 

5 


Ground 
+ 5 Volts 



+ 5 Vdc 



Diskette Drive 
Power Connectors 



Keyboard Interface Connector Specifications 

Monochrome Display 




e 
O 

s 

e 



■y^m 



Power Connector 
(Internally Switched) 

e i 



System Unit 
Power Connector 
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Power Supply and Connectors 
Center Fdd Section 




System 

Board 

Power Connectors 



Pin 4, +5 Vdc 

pi ^Pin 3, Ground 

S—Pin 2, Ground 
^^Pin 1,+12 Vdc 

Pin 4, +5 Vdc 
Pin 3, Ground 
Pin 2, Ground 
Pin 1, +12 Vdc 

^^Pin 6, +5 Vdc 
^Pin 5, +5 Vdc 
Pin 4, +5 Vdc 
Pin 3, -5 Vdc 
Pin 2, Ground 
Pin 1, Ground 
Pin 6, Ground 
Pin 5, Ground 
{"in 4, -12 Vdc 
^Pin3, +12 Vdc 
Pin 2, Key 
Pin 1, Pwr Good 
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Mr & Ms (d08) KayPro 

Wherein Mr K^Pro discourses \spoa MS 
(dos) KayPro, AND, Wherein, we dis- 
cover that Non-Linear Systems actually 
did recognize that CP/M was not the 
onfy operating system in existence, that 
MS-DOS was not just a fad and would 
be a powerful force and, and that EVO- 
LUTION is the key to survival, at least 
tenqwrarily. 

Early in 1983, it became apparent that 
Big Blue (IBM) had more iiifluence on 
the micro-computer market than anyone 
had hereto fore realized. They were the 
largest st^plier of mainframes to busi- 
ness, closely foltowed by Digital Equip- 
ment Co (DEC), and it was predictable 
that the "Information Systems" depart- 
ment of any large conqjany would turn 
to a vendtv they knew and trusted, when 
faced with the increasing clamor for 
desktq) machines. Thus, some compa- 
nies issued DEC VT-180s, CP/M ma- 
chines, but most acquired and issued 
what became the ubiquitous IBM PC 
and subsequently the PC-XT, both run- 
ning PC-DOS, an OEM version of MS- 
DOS. Only the small companies subject 
to stringent budget restraints opted for 
KayPros, Morrows, TRS-80s, and the 
like. Ultimately, th^ too would "up- 
grade" to PC-XTs or clones, as support 
for the others became less and less avail- 
able and "compatibility" became more 
and more desirable. At this point the 
reason for the rise of PC/MS-DOS was 
largely economic, not because the oper- 
ating system was technically superior. 
(Almost everyone has heard the stoiy of 
how Gary Kildahl went flying instead of 
waiting for a telephone call from IBM, 
thus triggering the choice of MS-EMDS 
for the operating system for the "new" 
PC instead of CP/M86. I'm told that the 



truth is that Gary was traveling the pre- 
vious day and weather prevented him 
from returning that day, forcing him to 
return on the day of the fatefid telephone 
call, and was in fact airborne when it 
came, otherwise we might not be having 
this discussion, but still all be using CP/ 
M of one sort or another.) 

Andrew Kay aka Non-Linear Systems 
recognized what was h^pening, and that 
the development ci CP/M based soft- 
ware would slow down, if not stop alto- 
gether. His dilemma was that the manu- 
facturing line was cranking out machines 
very efficiently, R&D already had a new 
model rea(fy that was capable of graph- 
ics, and what do we do about the inven- 
tory, and how do we react if the market 
changes the way we think it might. The 
solution was to incorporate a third party 
IM'oduct that wouki give the present model 
both CP/M and MS-DOS capability, and 
start development of an MS-DOS ma- 
chine that would "maintain the KayPro 
character" (use as much of the existing 
engineering and inventory as possible). 
He achieved both objectives with the K- 
4+88 and the K-16. 

The K-4S+88 were produced in both '83 
and '84 models. The "+88" designation 
referred to an 8088 CPU on a co-proces- 
sor board. The '83 models still used the 
81-240 mother-board but the monitOT 
ROM was labeled 81-292 SWP. SWP 
was the manufacturer of the co-proces- 
sor board which was interfiaced t^ using 
a daughter board between the Z-80 CPU 
and the mother-board. When the copro- 
cessor was in use, the Kaypro became an 
intelligent terminal and I/O channel. The 
coprocessor board ram could also be 
used as a ram-drive for the Z-80 when 
running in CP/M Needless to say, due 
to the limitations of the Kaypro video 



section, the machine had no graphics 
capability. 

That little problem was solved with the 
issue of the K-4/g4+88. This little jewel 
was almost identical to its predecessor, 
with the exceptions of an 81-184 mother- 
board and the marginally £aster video 
section, and could handle limited gr^h- 
ics. 

A more el^ant solution appeared as the 
K-16. Loosely based on the K-10 and the 
IBM PC, it inherited the K-10 case, video 
section, power supply, floppy drive and 
hard-drive. Gluing all this together was 
a passive back-plane sporting 25^ of 
ram, and three "cards"; a processor card 
with 8088, BIOS ROM and glue logK, a 
multi I/O card with serial and parallel 
ports, a floppy controller and another 
2S6k of ram, and a nKmochrmne/gr^h- 
ics video card. There was also one va- 
cant slot far "whatever might please you." 
The back-plane was mounted iq>side 
down over the video section, with the 
cards parallel to the back, behind the 
video section. M^<m- disassembly was 
required if you wanted to use that vacant 
slot, or replace a card. The K-16 worked 
very well and very efficiently, required a 
minimum of storage space when not in 
use, and was relatively easily tranqx>rt- 
able. Significantly, for the first time a 
KayPro was sold without bundled soft- 
ware, only the operating system and 
G WBasic. This continued until the issu- 
ance of the K-2000. 

In re^Mnse to requests for b^ter trans- 
portability, and the relative fragility of 
the hard drives of the time, a second 
variant was produced, with two 360k 
flq>py drives. The K-16 II was virtually 
identical to its predecessor with the ex- 
ception (tf the substitution of the second 
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floppy drive for the hard drive, but it 
used a di£ferent monitor (boot) ROM 
wbidi, to gain q)eed while booting, did 
not o(Mitain the code that would recog- 
nize and boot from a hard drive. Thus 
when users later added "hard-cards" they 
still had to boot from a floppy, although 
once booted the beast would access the 
hard drive pn^)eriy. 

About this time, the average computer 
user started the transition from being 
one of the "cognoscenti" or "literati" to 
being a "user", worse yet a "corpwate 
uso^ with relatively unlimited resources, 
AND, ocrfor monitors started to appear. 
The PC-AT was rumored to be "in de- 
sign" and the first "l^jtops" became 
available. The Boodwell and Epson were 
CP^ using a 3.5" diskette and a micro- 
cassette respectively for storage. 

Oooe OKMc, Andrew Kay le^ into the 
fiMfcfirooL The KayPro 286i was actually 
released before the IBM PC-AT, and 
was a truly amazing not to say impres- 
sive piece of hardware. The CPU box 
was huge, used an 80286 processor, and 
a type 2 hard drive (whatever that was) 
that was twice the capacity of anything 
running in an XT or a CP/M machine. 
What's UKHe, it ran at the un-heard-of 
q)eedof6MHz, half again as &st as a 
PC-XT. A color monitcK was optional. 

At about the same time KayPro an- 
nounced the K-2000, an MS-DOS laptc^ 
based on the NEC V-20 processor, which 
was not only 8088 conqxatible, but which 
would process CP/M instructions as well. 
The K-2000 was and remains unique. It 
was housed in an all aluminum case 
secured by tiity metric screws, had 784k 
(tf nun on board, had an 80 character by 
16 line LCD di^lay, a removable key- 
board with cable for true "lapt(p" opera- 
ti<Hi, about 2 hrs of battery, one 3.5" 
diskette, an (^onal modon, parallel 
and serial potts, and a header connector 
for an q)tional "docking base." The 
"doddng base" contained a 5.25" floppy 
drive serial and parallel ports and had 
roan for a hard drive, and a di^lay card 
few a "real" monitor. When the K-2000 
was on the "doddng base" it could boot 
from the "doddng base's" hard drive. 

An "afier-mari£et"company advertised 



about a year later, coincident with the 
commercial appearance of back lit LCD 
pands, that it would, for a fee, "upgrade 
your K-2000 to a back lit screen. The 
only drawback was that batteiy life was 
cut in half 

A subsequent model of the K-2000 in- 
cluded an 80 character by 40 line back 
lit screen, but when the cranpany de- 
clared Chapter 13 Bankruptcy to fore- 
stall creditors and liquidated it's remain- 
ing stock, only 80x40 non-back lit screens 
were available. The K-2000 and it's 
docking base were probatdy the most 
technologically advanced machines pro- 
duced 1^ KayPro. 

The era just ixior to the Chap 13 decla- 
ration was when the proliferation of "x" 
modds h^pened and probably was an 
attempt to convert stocks of cases, 
motherboards and drives into cash. This 
was when the K-2x variants, K-4x vari- 
ants, NEW K-2, and CP/M K-1 came 
into existence qx>rting combinations of 
motherboards, ROMs, drives, and (gr- 
ating systems. This is also when a real 
innovation occurred called the K-1 Stu- 
dent. 

The K-1 Student is a three piece MS- 
DOS machine based on the NEC V-20 
CPU housed in a case about 2 inches 
high, 10 inches wide and 10 inches deep. 
It came with an 84 key keyboard, a 12 
inch monitor, and 2 720k 3.5 inch Happy 
drives. It was equipped with 2 serial 
ports and a parallel port, and a "wall 
wart" power supply. It was an elegant 
little solution fw the student, veiy well 
made, could be configured for "zero desk 
footprint" by putting the mcmitor on a 
shelf, and using the spedaiiy configured 
feet to hang the CPU on "bulldog" hodcs 
on the wall, leaving your lap for the 
keyboard and, wonder oi wonders, it 
came with suffident bundled sdtware to 
keep a student well prepared if not 
amused. Unfortunately, it came about 
two years too late. 

The KayPro CompaiQr did declare Chap- 
ter 13, and did sucoessfiilly reorganize, 
but the realty innovative period was over. 
As KayPro pulled itself out of the hde, 
it assembled several PC clones, XT, AT, 
and finally 80386 based. I have heard of. 



but not seen, models designated as KP V- 
20 and KPV-30. The names lead me to 
believe that they were based on the NEC 
V-20, and V-30 CPUs, plug-in replace- 
ments for the 8088 and 80286, lespec- 
tively. 

KayPro was not alone in succumbing to 
the "too little, too late" syndrome. A 
similar &te was suffered by Morrow, 
Otrona, Attache, Seequa, Osboume, 
Northstar, and others. 

A FURTHER NOTE 

I have not had the opportunity to explore 
any of the +88 models, nor do I have any 
of their operating systems. I would cer- 
tainly appreciate copies of CP/M 2.2F, 
G, & H with the SWP enhancements. 

Similarly I have not come across any 
documentation on the late MS-DOS 
KayPros and would appredate copies of 
any printed matter anyone might have. 



NEXT UP: External video for the '84 
KayPros, heat up your soldering irons 
folks I! 
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Real Computing 

By Rick Rodman 



32-Bit Systems 

All Readers 

Linux for the 386/486 



Twrikit for Limix 

I've been using Yggdiasil Linux 1.1 
around here, as I mentioned in previous 
columns. Linux is growing like wildfire 
in the Unix community, pretty much 
eclipsing Minix, Xinu and the other 
hoMyist operating systems. It is iMg - 
requiring a 386 processor and at least 4 
megabytes ofmesmxy. Maybe now Minix 
can return to its roots as a small, fairly 
portable q)erating system for smaller 
systems. 

Recently I acquired Walnut Creek's 
Toolkit for Linux, a 2-CD set which 
includes Slackware 2.0, which is a re- 
lease of Linux 1.09. There are many 
differences between Slackware and 
Yggdrasil; the primary one is that 
Yggdrasil is much easier to install. 
Slackware is more for the technical Linux 
user. 

Toolkit for Linux comes from Walnut 
Creek with 2 CD's and a slip of p^)er. 
The files on the disk e^lain how to 
install fixMn floppies or fi^om the Internet, 
but not fi^om the CD. The steps needed 
are shown in Figiu% 1. The package 
offered by Just Computers is a newer 
release and includes a 600 page hock, 
which may clear up any difficulties. 

Slackware's installation is not as pol- 
ished as Yggdrasil's. For e?q)erieiiced 
Linux users, it offers more flexibility; 
that flexibility can be a pitfall for nov- 
ices. Where Yggdrasil only offers 4 con- 
figurations to choose fi'om, Slackware 
puts almost every decision in fi-ont of 
you. Further, if you need to generate 
diskettes, for example, to read the CD on 
one machine and install on a second, 
you can do that very easily. 



Sladcware does nothing to help you set 
up X; Yggdrasil does only a little, which 
is a big difference. I couldn't get X 
working with Slackware, and I could 
with Yggdrasil. Still, both packages could 
use a lot of inq>rovei!ient in this area. 
Suggestion to manufacturers: Walk out 
of your office and find a novice user, and 
ask him or her to try to install your 
package. After you can pass that test, 
then you can say your package is cohqki- 
rable to commercial software. 

Yggdrasil says its 'standard' installa- 
tion will fit in 300MB; actually, it needs 
much more - it ran out (^ ^>ace with 
440MB. This is a big jwap fipom their 
lower setting, 'custom', which is 3SMB. 

While Yggdrasil is unconq>ressed on the 
CD so it can be run in "CD-dependent 
mode", nearly all of the files on the 
Toolkit for Linux are compressed. This 
means that you get much more than 
twice as much software with the Todkit 
for Linux. 

I prefer the ease of installation of 
Yggdrasil, but the tremeiKkius amount 
of software included with Toolkit for 
Linix is too hard to resist. Just in pro- 
gramming lattguages, there's C, C++, 
Pascal, Fortran, Common Lisp, and 
Smalltalk. There's vi and emacs editws. 
There's a ^readsheet and several mo- 
dem packages, and Internet mail and 
news utilities. And lots and lots (rf'games. 

The Toolkit for Linux includes archives 
fi-om TSX-11 and "Sunsite". Within 
these archives are e:q)erimental versions 
of much new software for Linux, includ- 
ing the versions for the 680x0 (where x 
>= 2). There's lots of games, both char- 
acter-mode and X WiiKk)w, including a 
great Space Invaders ck)ne (what system 



would be complete without that?). In 
fact, there's txKxe software on it than 
you can shake a stidc at. And I can shake 
a stick ^ a lot of softwarel 

InfoMagic offers three more Linux CD 
packages, none of which I have seen, but 
all fairly inexpensive. No one said you 
can only have one. You can fiedy inter- 
trtix the packages; Linux is still Linux; 
the only differences are the pieces in- 
cluded and the installation program. 
Consider this: Buying both Yggdrasil 
and Toolkit for Linux at list price is stiU 
less than one copy c^ Windows NT or 
OS/2 Warp. NT doesn't include an NFS 
server or client; Warp doesn't include 
any networking at all - and neither of 
them come with all source code! 

Incidentally, it's still unclear exactly what 
hardware is supported by Linux. I've 
noticed that Future Domain SCSI boards 
are supported, some Trantor boards (of- 
ten OEM'd by NEC and others) are, 
atKi, apparently, the Western Digital 
WD-7000 board. I have some of these 
and may try them out A variety of non- 
SCSI CD-ROMs are also siq^xMled. I'm 
not set iq) to test the n^woiking yet A 
huge number of network cards are sup- 
ported, including the venerable 3CS01. 

One other thing: It's almost always 
cheaper to buy CD software fiom a dealer 
than from the manufacturer. The dealers 
give you a discount; manufacturers 
charge fiill list price. 

What's it Uke to use Linux? 

Linux can be considered a superset oi 
Unix, really. That is, pretty much any- 
thing that worics under any version of 
Unix will work under Linux, and most 
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of the liimtati(ms of early versions of 
Unix, and Kiinix, are all gcme. 

Still, people who are femiliar with MS- 
DOS may be confused, so I'll give some 
basic fiK^. First, there are no drives, 
and there's only one current directory at 
a time. Under DOS, you had a current 
diiecKMy under each drive; so, at first 
Mush, this might seem to make copying 
files firom place to place rather cundier- 
SMDC. Also, since there's only one hier- 
archy, it gets considerably deeper than 
under DOS - 1 usually recommend going 
no deeper than 3 levels under DOS, while 
under Unix, it's difficult to avoid going 
six or moie levels deep. There are a 
mmiber of ways to avoid the horrific 
typing that wmild be otherwise neces- 
saiy. The best one is that you can repre- 
sent your home directoiy with the tilde 
C~1- So, to copy an exanq)le directory 
like Aisr/src/Xll/mit/demos/xfish to a 
subdirectmy in your home directory, you 
can od to the directoiy and use "mkdir ~/ 
xfidi; cp * -Vxfish". 

FnMn this you can also see another dif- 
ference between DOS and Linux: 
Wildcards woik. For exanq>le, to unzip 
all the files in a directoiy, just enter 
"gzip -d *". (As I mentioned earlier, 
giip, aka Gnu Zip, is replacing com- 
pass in the Unix world.) 

Of course, you can have aliases for your 
pqiMlar ocHnmands. Aliases came fi'om 
Unix originally, were implemented in 
Z-system, but for srane reascm never made 
it into DOS. OS/2 or NT. Presumably 
Micfoeoa didn't think that Joe Six-Pack, 
Topical PC User, was smart enough to 
use them. Th«e's no PATH command 
(but you could make an alias). To see 
your path, use 'echo $PATH'. 

As you know, Linux is multitasking. A 
vay ocMivenient way at making use of 
that is the virtual console feature. By 
presang Alt-Fl to Alt-F4 (to Alt-F8 mi 
Sladcwaie), you can switch b^ween any 
oi four or eight virtual consoles - each 
with a different user logged in, for ex- 
anqde. It's much easier to use than the 
bodiground job stuffUnix folks are used 
to using. 



The 'dosread' and 'doswrite' programs 
fixMn Minix are no longer nee^d. Why? 
Because Linux supports FAT and HPFS 
natively. To access a DOS floppy, you 
just say 'mount -t msdos /dev/fdO /mnt' 
and then access the files on the floppy in 
/nmt Remember to 'umount /dev/fdO' 
when you're finished. 

X Window is a lot different from 
Microsoft Windows. As I've menticmed 
before, it's much more conq)licated to 
get set up, and only serial mice seem to 
woik. Then there's the matter otwindow 
managers. With Yggdrasil, the de&ult 
is (me called 'ivwm'', which seems to be 
rather Motif-like; a couple of others are 
induded. The Toolkit for Linux includes 
several more. The Window Manager 
takes care of the "fi-ame" of your win- 
dows - the outer parts, including the 
caption bar, system menu, and so on - 
and the interrelationships of the running 
windows. The programs themselves only 
deal with the "insides" of the windows. 
Thus, changing window managers can 
have an effect similar to moving be- 
tween Windows 2.1 and Windows 3.1. 
(While you're in X, you can't switch 
virtual consoles. You can, however, start 
multiple 'xterm' windows, each with a 
system pronqM.) 

What's it like to program for X? 

The easiest way to learn a new program- 
ming environment is to look at sample 
programs, taking them apart. For 
Microsoft Windows, you start with a 
program called GENERIC, which, in 
the original SDK, was heavily com- 
mented and included littie extraneous 
material. 

Unfortunately, the art of writing example 
programs is littie (vactioed these days. 
Most sanqrfe programs you see are both 
poorly conunented or unconunented, and 
include a lot of extraneous logic. For 
exaii4>le, a sample program might per- 
form computations of the nimiber of 
Friday the 13ths in a given year, for 
example, with pieces of the logic scat- 
tered around the program, so it's impos- 
sible to distinguish which lines are es- 
sential. 



The sample program which ought to be 
provided wmild have some fixed text 
such as a prompt, an edit window into 
which you could type something, and a 
cotq>le of buttrais. To meet this need. 
Listing 1 is the program 'Goodbye' fi'om 
Asente and Swick, adapted to run under 
Linux. Listing 2 is the Makefile for 
goodbye. 

Windows programmers will notice that, 
while everything they know in Windows 
has analogs in X, the differences are 
non-trivial. By the way, this is an X 
Toolkit program. In raw Xlib calls, it 
would be many times longer. Certainly 
it's alrea<fy long enough, considering 
how little it does. 

Until next time 

Back in the early days of hobby conq>ut- 
ing, when 16K was a lot of RAM, we 
used to say "You're only Umited by your 
imagination!" The Big Boys pooh- 
podied our littie machines, and still do, 
but we knew better, and still do. The 
hobby computing spirit lives on in the 
pages of TCJ. Accept the challenge! 

For more information 

Real Computing BBS or Fax: +1 703 
330 9049 

E-mail: Changing! To Be Determined 
Mail: 8329 Ivy Glen Court, Manassas 
VA 22110-4631 

X Window System TooUdL by Paul J. 
Asente and Ralph R. Swick, Digital Press 
(DEC), 1990 

Walnut Creek CD-ROM (Manu&cturer 
- Toolkit for Linux). 1547 Palos Verdes 
Mall Suite 260, Walnut Credc CA 94596, 
+1 510 674 0783, 1 800 786 9907 

Yggdrasil Conqniting (Manufacturer - 
Yggdrasil Plug & Play Linux).4880 
Stevens Creek BWd. Suite 205, San Jose 
CA 95129, +1 408 261 6630 or 1 800 
261 6630 

Infc^dagic Inc. (Manufacturer - three 
Linux padcages). P.O. Box 30370, Flag- 
staff AZ 86003, +1 602 526 9565 or 1 
800 800 6613 
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FKIURE 1: MSTALLINO SLACKWARE FROM CD 
UndwDOS: 

Fonrwt 3 Woppt w 

E: (log to CO drive) 

CO \SLAKWA(W00TDSK1 

CC5PY SCSINET.GZ C:\TEMP 

CO ..\RCX>TDSK1 

COPY COLOR144.GZ C:\TEMP 

CO.. 

COPY '.EXE CATEMP 

C: 

CO\7EMP 

OZIP -0 SCSINET.QZ 

aZIP-OCO(.OR144.GZ 

RAWRrrE 

SCSINET 

A: (l«M thi* Hoppy BOOTDSK1 ) 

RAWRITE 

COtOR144 

A: (laM thi* floppy ROOTDSK1 ) 

Shut down and boot tiM BOOTDSK1 

Pran ontw, acta lor ROOTDtSK 
put in ROOTDSK1, prM* enter 
Login as root 
Miak/devMa 

n p 1 1 441 w 
mount -t ieoSeSO /devteiO /nHit/cdiom 
(Note: Later, you wHI heve to use /mnt, as the cdrom subdir isn't created on the hard disk) 



T (saltargat) 

S (set source - use 4, mounted directory) 
/mnt/cdrom/slackware/alalc«vare 
(Note: Later on, you'll have to omit the cdnam part) 
Proceed to select tt<e pacKagee you want 
AtthispoMyoucanruncharaclar-rTrade. I never got X to worV with Slackware, but there is 
a program provided, briefly mentioned during setup, called ConligXFee. The directory 
shown during setup is incorrect You invoke it like this: 
od Aisr/X1 1 /libKkxifigXFae 
ConfigXFSe 
II you make any wrong choice, and there is little guidance in nwking a correct one, you will 
have to reboot and start over. 

LISTtNO 1: aOO0BYE.C 

r goodbye.c - from page 28 of Asante & Swick */ 

/• Standard include file* lor X Toolkit applKslions V 
«indude <X1 1/lntrin*ie.h> 
Mnduda <X1 1/Slring0als.h> 

r InckJde lilee tor dasaes of widgets we uee */ 
Mnduds <X1 1/XawfiaK.h> 
Mndude <X11/XaviiA.abal.h> 

/* The Linux installalian doeen't include 'Pushbutton'. Hcwever, 

ttiere is a 'Command* widget vi4)ich appears similar. V 
Mndude <X1 1/XawK:ommand.h> 

r Callback function tor the button wklget We can call it anything. ■/ 
voidGoadbye(wMgel,cli*nlOata, caMSata) T callback procedure */ 
Wklget wMget; /* analagous to HWNO in Windows */ 

XIPointsr dientOata, callOata; 

< 

aidt( ); r This button causes the program to exit '/ 

) 

r The toNowing eie enays of arguments to the wklgets. The constants 
like 'XtN)^ are nwcros which evaluate to sbings. That way, the compiler 
can vwify your spelling: H you use the acbial strings, they won't be checked 
unH runtime. */ 

Arg labelArgsO = { r The arguments to the label wkiget */ 
{ XtNx, 10 }, 

{ XtNy, 10 ), 

{ "borderWkllh-, }, 

r I dkki't want a border on the label, so I kicked in Label.h to find this string. ■/ 
< XtNlabel, -Goodbye, worid- }}; 



r Create a 'bo^ managed wklget • a chikj window, in Windows parlance. The widget name 
is anak>gous to the window ID in Windows. V 

box < XtCreateManagedWMget( 

-box*, r name of the vndgel */ 

bcxWklgeiaass, r daas of widget to creala */ 

loplevel, /■perentwMgetV 

(Arg*)0. r attribute valuee for vndgel*/ 

); /* number of attributes in list */ 
r Again, we shoukj check the retum value */ 

r Creete e 'lal>el' managed widget V 

label ' XlCreeteManagedWklget( 

laber, rnameofwMget-NolthetaxtlV 

labelWklgetClaes, /* dass of wklget to creete */ 

box, rperent widget is the boKl*/ 

labelAigs, r array of arguments to label */ 

XINumbar( labelArgs )): T number of args - we coukj just have saki 3 */ 
r Again, we should chisck the retum value */ 

r Creato a button. */ 

button • XICrealeMenagedWkJget( 

-button', rnanw of vndgel, not the text*/ 

oommandWidgelClass, r dass of wMgsl to create V 

ban, r parent widget is the boK again V 

buttonArgs, /* array of argument* to button 'I 
XtNumber( buttonArgs )); r number of arge - again, we oould just have said 3 */ 

r Again, we stwuM dteck the return value */ 

r Add a callback to tt<e button, wheh is called whan event* occur */ 

XtAddCallback( button, r wkiget to edd callback to V 

XINcallback, /* 'neme of the ceHback' */ 

Goodbye, r lunctnn procedure arktree* V 

(XlPointer)O): /* pointer to be pessed as dienlOeta */ 



r Make all the vridgels appear V 

XtReelizeWklget( toplevel ): 
XtAppMainLoop( app ); 

) 



f pass top-level widget V 

r caH dispatch luncbon; in Wirtdows, 

you normally code this in Winltain */ 



USTmO 2: MAKEFILE FOR OOOOBYE 

# link goadl>ye.o into goodl>ye. I don't know vi4iich libe ere reelly needed. 

goodbye: goodbye.o 

im-f goodl>ys 

gee -o goodbye goodbye.o -06 -m4a» -0»K3_ASM -fvn i teble eWnge \ 
-IXmu-IXt-IXaw-IXaoct-IXII -L/uerOOSa/Ub -kn 

• compile goodbye.c into goodbye.o. I heve no idee what aH the -O Hnaa are tor. 

goodt>ys.o: goodbys.c 

gcc -O0 -m48e -DNO.ASM -fwritable-sirings -Vusi/XI i/kickide \ 

-O POSIX SOURCE -0_BS0_SOURCE -O GNU SOURCE -Ottnux \ 
-0FUNCPR0T0=1 1 -ONARROWPROTO \ 
-c goodbye.c -o goodbye.o 



Arg buttonAigaO « { 






{ 


XINx, 


10 ). 


{ 


XtNy, 


40 ), 


< 


XtNlabel, 


•OkH. and die* )}; 



r Mein program •/ 

int main( argc, argv ) unaigned int argc: char "argv; { 

Wklget toplevel, label, button, bac. 

XtAppContaxt app: 

r Call XtApplnitialize to inilializs the X Toolkil Kbrary V 

topl«fel = XtApplnibalize( 

&app, r -> Applicatkxi context '/ 

-Goodbye', /* Appkcatnn Class */ 

( XimOptionOescList ) 0, r command params */ 

0, r numt>er of command params */ 

&argc, /" -> count of args '/ 

argv, r args on command tine */ 

( String * ) 0, f specifying attributes */ 

( ArgList ) 0, /* override values */ 

): /* count of override vakjes */ 

r ShouM check retum value in toplevel, I suppose. */ 



LINUX $61e95 

Slackware Pro 2.2 

Includes 4 CD-ROMs and a 

640 page manual 

A ready-to-run multitasking Unix clone 

for 386 and higher PC compatibles. 

TCP/IP. C. C-I-I-. X Window, complete 

Source Code, and much more! 



JUST COMPUTERS! 
(800) 800-1648 

Fax (707) .'i86-.S6()6 Int'l (707) .S86-5600 

P.O. Box 751414. Petaluma. CA 94975-1414 

E-mail: sales@justcomp.com 

Visa/MC/Int'l Ordere Gladly Accepted 
For catalog, send e-mail to info@justcomp.com 

Include "help" on a single line in the message. 
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:;,;'.;' I'l^ular' Feature 



Dr. S-100 

By Herb R. Johnson 



"Dr. S-lOO's Trenton Con^MiterFest col- 
umn" by Heib Johnson (c) i^r 1995 
Internet: lijoluuoii@pluto.njcccom 

iBtroductioo 

My new day job has eaten away at my 
firee time - 1 mean my valuable S-100 
devdoi»nent and testing time - so I'm a 
bit i»r^sed this issue. But I've also con- 
tinued to sojpptxt other develq>ments, 
and have the usual ctHrespondence to 
rqx>rt. There's been movements on a 
number o( fronts, including a "front" I 
initiated two years agol Also, as I write 
the TrentcHi Coaqxiterfest has just ended. 
Unfortunately, in all this I have not had 
a chance to turn on the Con4Hq>ro 8/16 
system. But I really really prranise some 
writing <m it next issue. 1 hope my read- 
ers will understand that, like themselves, 
we persue these things for personal in- 
terest, and with the desire to help others 
with similar interests: so occasionally 
our life inteifers with our funi 

TrentoB ComputerFest and GIDE 

I can (Hily repott on small parts of this 
computer show, which celebrated its 20th 
year at (^ration here in New Jersey, 
just IS miles fixxn my home in Ewing 
NJ (near Princeton). While there is a 
whole day of speakers on CP/M, I ^nd 
the two days of flea market out in the 
parking lot, roaming for y^ another S- 
100 system. I did attend the Zed Fest for 
Z-System &ns. This year, my interesU 
and the Z^est coincided with the dem- 
onstration oi a prototype GIDE inter- 
face from Germany. After the Saturday 
program, I joined the Z-fest at the tradi- 
tioaal pizza dinner, and then we retired 
to the hotel to test the intei&ce. Time 
and a lade of a good IDE harddrive 
limited the testing to a "go-no go" test. 



However, the prototype DID plug into 
the Z-80 socket on a Kaypro, and it DID 
receive some reqx>nses from the IDE 
drive. 

I also received some information from 
Tilmann Reh as to costs for the proto- 
types. In addition, I recently began dis- 
cussions with a local NJ computer and 
robotics company who imports systems 
from England. Their British counterpart 
has initially agreed to import the GIDE 
for at least one shipment, to "test the 
waters" for shipping nuxe. For those of 
you who have not purchased equipment 
from Europe lately, you should know 
that there are "impott duties" to pay on 
any equipment at electronics imported 
into the US from Europe, no matter how 
small or cheap. Fortunately the duties 
seem to be only a few percent However, 
to avoid the cost and trouble of an im- 
port license, I must work with a licensed 
inqx>rter. In additicm, there is the prob- 
lem (and cost) of currency exchange, not 
to mention the transfer of money half- 
way across the world. This will also be 
handled l^ the agent. 

Details are yet to be worked out and 
agreed to, but those people who showed 
interest in the GIDE over the last few 
months will be the first to be offered the 
device on a prototype basis, with mini- 
mal software but sufficient information 
to began development of software to 
siq>poit various systems. I'm also pleased 
to announce that Tilmann has shown 
interest in a variation for the 8085 pro- 
cessor at some point: this opens the door 
for many systems including the Heath/ 
Zenith Z-100 and Compupro 8/16 sys- 
tems. 

Progress on any of these projects de- 
pends on the support oi an active com- 



munity of "classic computer" users. Ac- 
cess to that community depends, in turn, 
on publications like this one. Please keep 
that in mind when you consider renew- 
ing your subscription, or writing a letter, 
or even considering providing an ar- 
ticle! 

S-100 against IBM-PC's: no more 

Bill Kibler asked me to "shine some 
light on XT's" in my article, as this 
issue will be devoted in part to the sub- 
ject. Indeed, at the Trenton Computerfest 
I saw XT's stacked up like cordwood 
(and AT's as well!), most of them ini- 
tially discarded for minor problems or 
sin:q>ly for the (cyber)crime of being too 
slow. At the end of the day, many were 
bought and many were sold, and some 
sinq)ly discarded. While chasing the last 
few tailgate vendors for their "I don't 
want to take this home" bargains, I came 
across a pair of teenage boys; one of 
whom was carrying a Z-100 on his shoul- 
ders. I asked about the computer. He 
said that someone had dumped it before 
they left, and there was another one near 
it. He only wanted the disk drive out of 
it, anyway. I offered to help him, and he 
offered to show me where the other sys- 
tem was. 

We carried the loot to his mother's wait- 
ing car, and then I returned with him to 
pick up the other system, which had no 
hard drive in it but clearly used to. We 
chatted along the way, and he told me of 
the other computers and displays he and 
his brother had picked up this wedcend 
for free, or nearly so. A 386 system from 
the dumpster that actually worked fine; 
the monitor with a bad cable; and so on. 
After we returned to his mother's car, I 
went to get my car and he went to get 
another load, running just ahead of the 
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"front loader" that the college provided 
to scoop up the junk left by the other 
vendors. 

I returned with my car and talked to the 
mother, as I removed the hard drive 
from the Z-100 for the young man. She 
thanked me for the soda I gave her from 
my cooler, and told me how her son 
convinced her to take him around the 
neighborhood, just before trash day, to 
pick tq) dd TV sets. "We'd get these 
TV's that people threw out, and my sons 
would make repairs, and sell them for 
maybe $50 each. They'd make quite a 
few dollars that way." I aduiowledged 
grabing the occasional TV myself, and 
agreed how it was a shame that people 
threw stuff out because it was too expen- 
sive to have it fixed. It took me awhile to 
remove the harddrive, because I was 
using my wife's car and it didn't have 
the tools I needed. But I borrowed a 
screwdriver from another vendor (who 
watched me very carefiilly until I re- 
turned his tool), and then I returned with 
the hard drive to my friend's mother. 
We exchanged names and a handshake, 
and mentioned a few people we hap- 
pened to know in common in her neigh- 
borhood, and then I bid her goodbye. 

So what does this have to do with S-100 
stuff? Namely, that the XT crowd is now 
in the same boat we S-100 people are in. 
We get our stuff from the same sources, 
we both have no vendor support, we 
both are dealing with technology that 
has been discarded and passed over. On 
the other hand, we both are finding that 
there is a lot to be learned from these old 
machine, that they can be understood 
and repaired, and that the pleasures (and 
a few dollars) we made as young folks 
on S-100 computer tinkering is being 
carried on by today's young folks with 
IBM-XT's. 

Letters and E-Mail 

I seem to have developed a regular cor- 
reqwndence with Emmanuel Roche in 
France, but I need to keep up my end! 
Careful readers of my column will re- 
member a previous letter of his, where 
he provided some info on Digital 
Research's GSX graphics standard. But, 
he needed a graphics card from Dlumi- 



nated Technologies to test some of his 
work on "deconstructing" graphics driv- 
ers. Well, I neglected to inform him that 
my recently-acquired Compupro system 
has just that card in it! Roche complains 
"about my lack of courtesy., .by not warn- 
ing me in advance!... May I remind you 
that I have disassembled several drivers 
for the NEC uPD7220 GDC (Graphics 
Display Chip)? This time, I won't give 
them to you befwe you ask: I will wait 
first for a letter." 

"Still, you must understand that, having 
made so much work on this chip, I have 
a very high interest in this card and its 
screen, and its doc you were given along. 
1 have never asked you so fiar to buy a 
complete computer because the price of 
shipping would be pretty expensive. But, 
I have two S-100 systems which could 
use this card, if it is a good portable S- 
100 card." 

Well, I grovel in the dust at my thought- 
lessness, Roche. I will send you a letter 
before I send off this column (well, be- 
fore it gets published anyway) with a 
copy of the Illuminated Tech manual. 
Hopefully, together we can test and pub- 
lish some of your GSX work on my card 
and system! 

"To show you that I have nothing against 
you", he continues, "I enclose another 
contribution: the disassembly of UN- 
LOAD version 2.0, as you are probably 
a user of CP/M 2.2." In fact I am, and 
UNLOAD is a nice little utility, so 
thanks! UNLOAD does the opposite of 
LOAD; namely, it converts a .COM file 
to a .HEX file, into the Intel HEX for- 
mat It can be convenient as a way to 
pass files b^ween systems via serial links, 
as the Intel format is all characters, and 
has a checksum for each block. 

Roche has another request: he needs 
Internet access, having moved to an- 
other city in France. Us says there are 
only 3 lAP's (Internet Access Provid- 
ers?) in all of France (?). He'd like me to 
ask my Internet server owner to help 
him launch his own server! Well, I cer- 
tainly cheer him on to such a task! My 
provider (New Jersey Computer Con- 
nection) started out with a Linux system 
and a couple of dial-up lines (and a link 



to an Internet provider). He's now about 
to go Tl and maybe ISDN, and supports 
many more dial-ups, using a commer- 
cial UNIX. But Linux has a lot going for 
it. I'll suggest to Roche he find some 
Linux fans and refer him to the ^ipro- 
priate CD-ROM's, ff any of my readers 
can help, please do so. 

My series on the Con:^u|»-o and the Jade 
Bus Probe evoked a response from John 
Maxwell in Buffalo NY: 

" You probably don't remember me, but 
I purchased a coiq>le hundred 8-inch 
diskettes from you several years back for 
my Imsai 8080 system. I was living in 
LocIqx>rt, NY at the time and I beUeve 
that you were living in Colorado some- 
where. I had spoken to you on the phone 
and we talked and you sent me a copy of 
the Morrow "Thinker Toys" 8-inch con- 
troller manual. 

"Anyway, I was pleased to see your name 
in "The Computer Joumar when I had 
first subscribed and am still enjoying 
your column. I look forward to it every 
month. 

"This particular issue, TCJ #72, you 
mention a diagnostic tool that you use 
for troubleshooting S-100 systems. A 
Jade Bus Probe, is what I need to diag- 
nose my Dynabyte and my other S-100 
systems. You mention the Imsai's front 
panel to get an idea of what's happening 
in it, but is a pain to fire up two systems 
just to use one as a bus probe. If it 
wouldn't be too much trouble, could you 
send a copy of the schematic for the Jade 
Bus Probe? I don't know the current 
copyright status <A such a device but I'd 
like to build one for use in my trouble- 
shooting techniques. I have a few used 
proto-boards that I can add buffers and 
LEDs to. I was [banning to use an extra 
board mounted to the top of the proto- 
board to mount the LEDs for ease of 
reading and labelling. I suppose I could 
homd>rew it from scratch but if you have 
plans that you could share, it would save 
me valuable time between school and 
work and family demands. 

"Of course, I'm open to any other sug- 
gestions that you may have that I could 
try as well. I'm glad to see that you're 
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still active in the S-100 field and per- 
il^ I could 'bug' you again in the fu- 
ture to answer a few questions that I may 
have. Thanks for your time aitd hq)e to 
hear finm you so(»i." 

As fitf as I know. Jade Computers is no 
moit iaayoae know otherwise?). The 
boaid is somewhat interesting, so I'll 
send you a 0(^ (not for fi«e of course!). 
It's actually a nice accounting of all the 
S-100 bus lines: maybe I'll have Bill 
KiUer do a "Centerfokl" of it for the 
readership [sounds good to me! BDK]. 
Of course, any other reader interested 
can OMitact me too. It's got a LOT of 
TTL drivers and LED's on it, fctksl 



Verurfloppy progress 

I've recently begun correspondence with 
Ramon Gandia in Nome, Alaska on a 
number of S-100 and ZISO subjects. He 
purchased a Versafloi^y II controller 
fipom me, partly for the reason of sharp- 
emag his skills in BIOS writing for the 
GIDE inter&oe he hopes to purchase; 
and partly to see if other floppy and IDE 
technology can be brought to the S-100 
bus. Some of my readers may remember 
my series two years ago on writing a 
BIOS for the SD Systems Versafl<^py II 
tot 8-inch drives. With diligent efforts, 
Ramon has begun to write a version for 
3.S-uich drives. As these issues will be 
revisited for IDE work, I thought it was 
doubly in^ortant to mention them here 
in detail: 

"CMc, I have the controller on the air. 
There are a few rough edges, but my 
boot, bios and sysgen are working reli- 
ably. Ifere's what I got. It runs 3.3" disks 
formatted as 26 sectors of 1 28 bytes each, 
single sided and 77 tracks. Sounds fa- 
miliar? It is a douUe-density emulation 
of the standard IBM3740 format [stan- 
dard for 8-inch drives]. My idea is to 
omne iq> with a bios where drives A&B 
are 3.S inch and the C & D drives are 8" 
for data interchange. Since I don't have 
any 8" drives, I am leaving that detail 
for later. Maybe much later. 

I did not want to clutter things up with 
sector deblocking algorithms. Later, 
when I go ahead and add an IDE drive, 



I'll probably use 128 byte sectors as well. 
Actually, the IDE device has 512 byte 
sectors. I could (depending on the IDE 
interface) only access half of that sector, 
or all of it. But to tie to the BIOS, my 
idea is to waste all but 128 bytes out of 
each sector. It is not as crazy as you 
think.... I just got a 108 MB drive brand 
new for $100; and prices are dropping 
rapidly on these hard disks. Any reason- 
able size is oveiidll for cp/m.... 

How do the 3.5's work out? What rough 
edges? Well, I still have this problem 
with loading/selecting and deselecting. 
Right now, when the disk drive light 
comes on it stays on unless another drive 
is selected. There are some quirky things 
cp/m does.. ..I had to insert diagnostic 
code to find out. 

When cp/m FIRST accesses a drive, it 
does so thru SELDSK. But once it has 
done that, there are no fiuther access to 
that routine until you switch to another 
drive. If 1 load my heads and select the 
drive on every read, and then deselect 
after every read, there is a lot of click- 
clack and that is no good. So I put in a 
counter in the CONIN routine. After cp/ 
m sits on CONIN for a few seconds 
(adjustable), the drive deselects. Fair 
enough. But how to turn it on? SELDSK 
won't do, and I am reluctant to insert 
code into the read and write routines. I 
am working on this to see how 1 can 
smooth things out. I want a minimum of 
clicketty clack. 

[The answer to this question, which I 
told Ramon in detail, was that all deci- 
sions about accessing the floppy drive 
are "delayed" until the BIOS receives 
the actual READ or WRITE SECTOR 
call. Calls to set the drive, track, and 
sector merely load local BIOS data reg- 
isters with the appropriate information. 
The Select Disk BIOS call also sets up 
the ai^rcpiate "drive taUe" for the drive, 
wluch has all the BIOS information about 
that drive's disk format. Then, at READ 
or WRITE time, the drive, track, and 
sector is accessed. This is where you 
really need a good book on BIOS writ- 
ing, or at least the Digital Research CP/ 
M manuals.] 

Speedwise, the 3.S boots almost instantly; 



a lot quicker than 1 thought possible for 
a floppy. Much faster than my 486 PC 
on any initial access. But of course, file 
transfers and the like are slower than 
with larger sector sizes and do not com- 
pare to nty Fulcrum [IMSAl] controller 
which buffers entire tracks.... 

Remember I told you on the phone 1 
needed to replace the Fulcrum controller 
because it would eat disk directories at 
least once a day? Well, after I put in the 
Cromemco ZPU [Z80] card (at 4 MHz), 
those proUems have disappeared on the 
Fulcrum.... I'll try 2-megs on it one of 
these days and see what happens. 

1 sure like woiking with these 3.5" flop- 
pies. I am going to investigate double- 
sided operation soon, but I am not sure 
how to implement [the order of tracks 
and number of sectors]. And what about 
skew? 1 am thinking of trying different 
skews. Once I find the optimum, rather 
than change the SECTRAN tables in the 
bios, I could FORMAT the disk to qjti- 
mum skew. That way the BIOS and its 
DPB table would stay the same, and 
would handle a disk formatted EITHER 
way. This is interesting and worth ex- 
ploring. 

My FORMAT program right now is a 
mess. But at least it shows signs of life. . . . 
it produces disks that seem to work, but 
not reliably. I am missing something. 
The worse pari is I caimot look at the 
disk with a microscope to see what I've 
formatted?! You format a disk and it is 
really anyone's guess as to what was 
written because there is no real way to 
read it back. Oh, 1 can read the fill l^es 
(E5) and the ID (read-long), but the gaps, 
etc which are so critical, are not really 
available. At least, not that I can deter- 
mine from reading the 1795 [floppy disk 
controller chip] spec sheet. [1 use DDT 
and hand code a simple routine to read 
the entire track to memory, then I can 
Dump it and check the whole thing, or 
re-write it to another track or disk. Ac- 
tually only takes a few lines of code. 1 
will look for it and publish the Une later. 
BDK] 

The SD Sales manual is not really very 
good at explaining how the controller 
works. It took me a lot of testing to find 



38 



The Computer Journal / #73 



things out. A godsend was my monitor 
PR(^ in the Altair which has an abso- 
lutely fantastic monitor in it. I can ex- 
amine memory, change it, compare it, 
verify it, move it, etc. I can also input 
and output to any port and go to any 
memory address. Here's a jewel: I can 
receive from a serial port into memory 
starting at address 0100. So I can send a 
program (iMnary or ascii) from my PC to 
the Altair over the serial port. No hand- 
shaking; it will use all available memory 
but protect the CCP. Thus files up to 
SOK more or less can be transferred. At 
the end oi the transfer, you hit the key 
and it di^lays in decimal and hex how 
many pages to save. So if you nm this 
program under qj/m, you can GO to warm 
start cp/m and then A>SAVE 27 
MYPROG.TXT or whatever. Since this 
is a ROM based routine, you can write 
and assend>le programs in another com- 
puter aitd send them to the Altair where 
the monitor can execute at 100 or Move 
it to another memory location. This 
means the computer can be loaded with 
ANY software even without a working 
cp/m. 

The BIOS for the Versafloppy is ROM- 
based. I think it will fit okay with the 
monitor in 2K. Am also working on a 
entry poiitt for the monitor which will 
display the current machine state, sort of 
like DDT's where you get the 
COZOMOEIPO A=35F4 etc display. This 
routine is already drugged but I haven't 
ROMMED it yet; awaiting to see how 
much room all of this takes.... 

My Altair fits me like an old shoe.... 

Did you read Bill Kiblers editorial about 
his feelings on rurming or continuing 
TCJ....1 About a wedc before I got my 
issue I sent him a letter about the very 
thing, because somehow I had read be- 
tween the lines that he was heading that 
way. Absolutely distressing and alarm- 
ing. 

The bad part, is what he needs help on 
is not ARTICLES, but the mimdane as- 
pects of publishing a magazine. He is 
right, without a larger advertising base, 
he is going to be overloaded with work. 
We should perh^K try to help out by 
getting him more advertisers. I have told 



several vendors about TCJ...\xA no luck 
so &r. Do you know anyone at JDR 
Microdevices or JAMECO or DIGI- 
KEY? Maybe they wouW like to help 
out It would be cheap for them, help^ 
to the hadcer omununify, and I suspect 
of more use to the advertiser than an 
mega-buck ad in such a horrible rag like 
PC Magazine.... 

We would be doing ourselves a big ser- 
vice by trying to keep Bill's magazine 
alive, or it is going to go the route of 
Microsystems Journal, S-IOO Journal 
(where IS Sol Libes these days?) and 
Micro Cornucopia. TCJ is the end rfthe 
line and its kind. You've had a long 
association with TCJ, so you are better 
poised to address these issues. 

What do you think? 

Its melting here again, but so far, the 
snowbirds have not shown vap. When 
those little birds show up, it is a sure 
sign of spring. Any day now. Today was 
just beautifiil, about 40 degrees, suimy 
and calm. And a few inches less of snow 
lefl... 



Papertape and Teletypes 

This could be another column in itself, 
but last winter I produced paper tapes 
of old Altair software, courtesy of a 
papertape reader/punch from Dan 
Slayton of Florida. When I ran short, 
Frank Wilson from Tomales, CA sent 
me a few rolls. He got the tape fi'om 
Microfax in Colorado. Frank writes: " 
If you hear of aiiy Tdetype enthusiasts 
please let me know. The ones I have are 
about to push me out of my residence!" 

Frank should talk to Claude Kagan, 
who I just ran into at a computer show 
near NJ. He also has an enormous col- 
lection (tf Teletype and even earlier cod- 
ing equipment! Some of us remember 
Claude £rom his Sam 76 language days, 
and apparently there is still some action 
with that! Claude donated an IMSAI to 
me to "pass it on" to a person who would 
recognize and suppmt its historical value. 
I have someone in mind, and I'll rqx)rt 
more on that another day. 



References 

Frank J Wilson, PO Box 55, Tomales 

CA 94971 

Microfax, 5620 F Kendall Court, Arvada 

CO 80002 (303) 467-1207 

Dan Slayton, 1500 NE 40 PL, Oakland 

Park FL 33334 

Emmanuel Roche, 8 rue Herluison, 

10000 TROYES FRANCE 

John H Maxwell 

<maxwell@cadmarLcit.bufralo.edu> 
Ramon Gandia 

<76241.3707@compuserve.com> 
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Do you need 

Micro Cornucopia Disks? 

Boot Disks? 

Disk Copying? 

Lambda Software Publishing 

can now supply reprints of 
Micro Cornucopia Magazine, 

Kaypro Disks, Boot disks, 

CP/M 2.2, ZCPR and CP/M 

programs. 



Kaypro disks 
all 49 disks 
Catalog of disks 

Disk Copying 



$5.00 

$200.00 

$5.00 

$10.00 



MicroC reprints $8.00 

Z-Letter back issues $3.00 

CP/M 2.2 $25.00 

SpeUbinder v5.3H $60.00 

Contact 
Lambda Software Publishing 

149 West HiUiard Lane 

Eugene, OR 97404-3057 

(503) 688-3563 
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Regular Feature 

Editoiia) Comment 

Building 8048 Systems 



8048 Emulator 
By J. G. Owens 



THE STORY OF AN 8048 ETC. EMULATOR Part three. 

THE SOURCE TEXT; TORT" MACRO 

The souioe for this program has gone through many changes. 
It staited-out with vay first 8048 assembler which I purchased 
fiom a vendor whose name may still appear in unflattering 
comments in the source. I will use that nameless cross-assem- 
bler as an excuse for any strange avicwardnesses in the code 
that taay iq>pear, at least one exanq>le is the un>er-caseness of 
it, which is no longer required by the current MA48 assembler 
(see below). 

It was subsequently omverted to an assemUer I hacked-up 
fixMD Hendrix Small Mac assembler to handle the 8048; this 
o(mversi<m was tested in the emulator. 

Finally most recently the amazing MA48 assembler and LA 
linker were used; the correctness OT these translation tools was 
verified by creating a new Unaiy file that matched the old one 
bytefwlqle. 

There's a really huge PORT macro in XCCM.LB. I have no 
intenti(m of figuring-out what I thought I was doing, but I don't 
think I'd do something like again. I mean if I really needed the 
functionality I should've just written a subroutine. Of course 
subfoutines aren't easy in the 8048 either, so perhaps I knew 
better than I think. It seems to be used pretty thoroughly, and 
the general effect iq)pears to be to relate the names of signals 
on the schematic to actions in the software, which is a Good 
Thing, so perhaps it all makes sense. 

The source includes really astonishing comments (see the 
weird diagrams around "CO:"), and I hq)e they e?q>lain how 
the code woiks, because fiankly I have no intention <rf^ going in 
there and figuring it out again so I can explain it here. Heaven 
knows, I wrote enough then.... 

BIT-BY-BIT SERIAL HANDLER 

The monitor program controls the target according to com- 
mands it receives fiom an RS-232 link, presumably from the 
PC host program described later. 

One of the things you can learn fix)m Xl.MAC is how to send 
and receive serial communications bit-by-tnt without a UART 



chq>. You can't do both at once; so the monitor doesn't. This 
woiks OK, since you want a send-conunand, get-response deal 
anyway. 

Find "CO:" and "CI:" in Xl.MAC to see how it's done on an 
8048, which is an extremely stupid microprocessor. As you can 
tell fit>m the comments, the link runs at 9600 baud, which isn't 
shoddy for this sort of lunacy. 

THE HOST SOURCE 

FILES: M48F.BAT Produces prototype include file 
M48.P using 

GETFUNCS.EXE prototype program hopefully included some- 
where around here. 
M48.P Prototype file. 

MON48.PRJ Tuibo C 2.0 project. 
M48LIB.H Include file. 

MASM48.MAK Makes MON48 assembly files. (Borland 
Make 3.5?) 

JGOVIDEO. ASM Assembly does a few harmless video things. 
M48DAS.ASM.The 8048 disassembler is in assembler; I be- 
lieve this is because I buih it once somewhere in assembler for 
something else. At any rate, that's it; it's there. 

M48ASM.C I never wrote this; you can't assemble 8048 code 
in KK>N48. So I lied. It's s^s "are you kidding?" when you try. 
Source files are: M48DMEM.C, M48DUMP.C, M48EMS.C, 
M48FUN.C, M48GO.C, M48HEX.C, M48LIST.C, 
M48LOW.C, M48MACH.C, M48MAIN.C, M480PTS.C, 
M48SBR.C, M48SEND.C, M48SUBS.C, M48SYM.C, 
M48TRACE.C, M48VERS.C, M48XMEM.C, and 
MON48.EXE, the PC executaWe. 

OPERATION 

If you run MON48 without the emulator connected, it goes 

mon48 venioa Nov 24 1993 (tc] (7:help; ^ Mope) 

nuty error: get48: musing input Press <RETURN> to restart. 

As indicated, pressing control-C seems to get out of it Of 
course it does the same thing if the project for whatever silly 
reason doesn't work. But it really works; I just turned the poor 
thing on, and it still responds amazingly to commands. At any 
rate, when it works the response will be 
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inon48 vcnion Nov 24 1993 [tc] (7: help; X ftofx) slave venion ag. 

@ 

With the "@" as its prompt. The "slave version ag" refers to 
the MONTTCW. program, specifically 

"VERZ EQU 256«'a'+'g'" 

in XCOM.LB. 

MON48 worics like other monitors; when in doubt, I cq>ied 
CP/M's DDT. Type a command, press Enter, and MON48 
attempts to execute the command. If MON48 doesn't under- 
stand the command, it prints a question mark before the next 
@ prompt: "?@". 

Like DDT, spaces aren't allowed between the command and 
the argument. Arguments and display are normally HEX num- 
bers. When MON48 is outputting a dump or whatever, press- 
ing any key will usually stop it. 

It's easy to set-up MON48 for any particular start-up state you 
like using the MON48 batch file feature; see "COMMAND- 
LINE OPTIONS; BATCH FILES" below. 

TO QUIT, Type Q, Return. 

COMMANDS 



QLIOO 




100 


SEL 


RBI 


101 


MOV 


IU,«14 


103 


CALL 


13E 


105 


MOV 


A.»FE 


107 


OITTL 


BUS.A 


108 


MOV 


R3.A 


109 


MOV 


RMOl 


10b 


MOV 


Rl.»20 


lOd 


MOV 


R3.«0S 


9 







Q ~ quit. 



'^C ~ quit, don't stop. 



To leave the program *and* stop any ongoing emulation, Q. 
To leave the program and leave any running emulation going, 
use '^ (Cwitrol + C). 



S<a> ~ subatitute; . terminates. 



Again, woiks like the DDT command. Here's what the screen 
lods like in a substitute command, followed by a D: 

nwn48 venion Nov 24 1993 [tc] (T-Jidp; 'X: ttapt) ilnra venian tg. 

@ilOO 

100:EAtb 

101:FFod 

102: 03 «f 

103: F» . 

@dlOO 

100: AB CD EF F9 00 FF 00 FF 00 FF 00 FF 00 FF 00 FF 

1 10: 01 FE 00 FF 00 FF 08 FF 01 FF 00 FF 00 FF 01 FF 

|... etc.] 
@ 



X<t> ~ CKtemtl (outl or movx); . lennijwtM. 



Once it's working, if you type ?, Return, it prints 

C:\MON48:[o>4 monW 

mon48 WMSion Now 24 1883 |te] (7:h*lp: *C •tops) Slav* vsraion ag. 

e? 

'<stnng> - sands, prints ratum. <;> 3G(slaitK,bnal4 ~ Go; Kay braaks. 
' RET. <•> « BEL ' snor. 3KIa] - KiH Imak addrasa in G. 

D(a1H,a2]-dunip. L[a1)[,a2] - list3T]stsps] - Traoa. 
Q - quit *C - quit, don't stop.301y - Turn on op 1; "01 " or "01 n": 
, S<a> - sutaatKuta; . tatmin at aa. 3 off. "O*: manu, u can typ* than. 
X<a>-a«tanial(outlorm«m():. 3E BUS | E BUS INPUT | E BUS OUTPUT - 
tenninats i . 3 spadfy lius amulalion. 

R0..R7F, Ra..R67 - int data mamoiy.3Y<cada offsaO - sal dot offaat 
PC .A .PSW PI .P2 .P4 PS .P« .P7 .T3/lop1Kop2) - Exac 1 or 2 op* in 
C.TO Tl FO Fl INT RB MB - 3 targat 

w gi st ai s ; . tsrminalas. 3* ~ Display data sant to amulalor. 

H<t> ~ load IMK. Z*l> - aym.: than 3** Rastarl 

Nama/;Nama ins ta ad of #, Z- daars. 37(a1K,a2] - This m*nu, # arg, args: 

youtypad: 7 count Oargi: 0arg2: 

I will now describe each of these commands, *f(x the very first 
time anywhere!* 

'<«triiig> ~ lends, prints return. <;> = RET. <•> = BEL = en-or. 

The iqxKtrophe introduces a string which MON48 will send to 
the MONITOR program in the emulator, and then print the 
return string sent hack. As noted, the semicolon can be used to 
simulate a RET, and the asterisk simulates the BEL character. 
The commands that the MONITOR understands are docu- 
mented in the monitor source. This conunand is obviously 
included for purposes of ddmgging the monitor. 



You might have memory or a device connected to the 8048's 
data bus, so the X instruction lets you muck with that, working 
like the S instruction. 



D[al][.a2] ~ dunv- M«ll[,a2] ~ list 



Dump and List commands which work like CP/M's DDT; "al" 
and "a2" refer to hex addresses. Here's a list screen: 



R0..R7F, R0'..R6T ~ int daU memory. .PC .A .PSW .PI .P2 .P4 .P5 .P6 .P7 .T 
.C .TO .Tl .FO .Fl .INT .RB .MB ~ 
registers; . terminates. 

You can of course modify the 8048's internal registers. The 
8048 has two banks of 8 registers, i.e. the assembly language 
lets you do things like "MOV A,Rr. "SEL RBI" and "SEL 
RBO" switch between the two. Both sets are actually mapped 
into the tiny internal RAM qxice at different locations (you can 
only access the rest of 8048 RAM with indirect instructions 
using an index within a register). 

So MON48 pretends that the register set runs up to RTF, 
alk)wing you to inspect each and every byte of the ny^iriniiiin 
128 bytes possible. Again it works just like the substitution 
command. The usage "RO^ refers to the alternate s^ and 
worics really the same way, excqrt that is translated to 18H, 
which is where the alternate set begins. 

Finally you can examine and modify the registers and various 
other bits and pieces oftbe 8048 conditk>n; for instance, there 
is an instruction "INTO" whkh will jump if the 8048 pin 
named TO is *low* (of course there isn't any instruction for 
when it's high). So you can examine TO like 

@io 

TO: 1 
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m:0 



but you can't modify it; see, MON48 prints a ? and restates the 
situaticm, just in case you forgot. 



tKt> - iotd Ink. Z<e> - tym.; •« NmdW;Nwn inmmd of *: Z- cleits. 

WeQ the vrbeie reason tor the thing is so you can download 
your test file, and it should be in Intel hex format *And* you 
can download a symbol file! The symbol file should be in a 
format like 

big* OOOOOODC 

mmtep 00000040 

■OMai 000000B4 
tny 00000300 

i.e., symtol name, hex value. MA48 produces these ("- 
sFILE.SYNr)> (Mr you can use the linker's output (also "- 
sFILE.SYNr), but then you'll only get die piMic names. 
K^N48 apparently understands the ctMnments LA embeds in 
the syatxA file and ignores them. 

Once you do this, you can use a symbol wherever you used a 
number, ot at least that seems to be the way it woiks, i.e. 
ISbcgin" does indeed dump starting @ OODC. The alternate 
usage with a leading semicolon is an>arently su^xxsed to cover 
names that would be and)iguous with hex numbers, i.e. "ABC 
might be a Intimate label, so you go ''L;ABC'' and MON48'U 
understand. 



a(ilirtl,kndg - Oo; kiy hmla. 



Likera)T; an q>tional start address and a single break address 
is pcnnited. The emulator sets your program of^ from the start 
address if specified, to run until the break if q)ecified. When/ 
if the break is reached, the target program will stop executing 
at the instruction *after* the break. If for instance you set a 
tMvak at ODC TCDC) and at that kxatim there is 

-OODC: CALL r 

then the brealqxMnt will occur at 007. 

Pressing a key at any time will st(9 emulation; the MONITOR 
will stop the TARGET wherever it is, and then tell you where 
it slopped. 

If you want to leave the program running and exit NK)N48, use 



Old CALL 


031 




01 £ CALL 


030 




021: CALL 


030 




013: CALL 


030 




025: CALL 


030 




aio.ii 

Ode 




lAl 


gkde 

eiO.II 

lMdbtnk@0(l« 




m 

[CI 


140 






9 







So if you wish to trap execution that occurs at location 18, you 
might "g0,18'' as shown at [A]. *But* the MONITOR hard- 
ware traps what it thinks is execution at location 18, when the 
RET instruction at 17 executes. The breakpoint shown — 
"DE" — is where the monitor catches-up with the program, 
i.e., at the *next* instruction, which is die location after the 
call that the RET is returning from. I.e., at 0£>C there's this 
code: 



Ode: 
Ode: 



CALL 
NOP 



So, you then use the amazing "K" instruction as at [B] to tell 
MON48 to ignore breaks at ODE. And so it does, as shown at 
[C]. This is not a real-time situation; quite a long time passes 
as the MONITOR informs MON48 that it got break, and 
MON48 tells the MONITOR to please ignore and just keep 
going. But in many debugging situations that won't be impor- 
tant, so it's something. 



T(>te|>i] - Ikice. 

It'll trace one instruction, or the (hex) number you qiedfy. 
Unlike DDT, MON48's trace doesn't Mather a lot; it just prints 
the PC value as it goes along. 

@tio 

0dc007 008 00a00b00d00f010 011 OOfOlOOIl OOfOlOOll OOf 



That shows the program, whkh started at zero (to set the PC 
fw a trace if you don't want to use the current value, use the 
.PC command) jumping to ODC, and then calling 007, and 
executing there. 



Oly ~ Turn on op 1; *%>1" or *X)ln": off. "O": menu, u can type then. 

This is an q>tion menu. If type the "O" command without 
arguments, it'll show you things you can do: 



K(*]-KabM 

See the discussion above TK) BREAKPOINTS ALWAYS 
WOSK COSSBCTLYT. In such a situaticm, MON48 actually 
[Hovides a remedy, sort-oi. Ifere's some actual code; when tlw 
{Mogram runs starting at 0, it goes somewhere and then calls 
a subroutine at 7, which returns at location 17, as you can see. 

0117 

017: RET 

OIS: CLR C 

019: CALL 030 

Oik CALL 030 



lYvoft I it in|»t (leeton to AT at G). 
2YiKift 2 u npul (icitore to ffit G). 
3Y:don'l Irak tt IBM keypf est during exsculioii (0); inlead of iiang leiiel 

to talk to emuktor. print ncoming serial on IBM aoeen. 
4Ypiint opiicn 3 leiial data in hex. 
0.e, "1" Of "IN": don't mtore port 1 to B)- 
(now: poet 1 output; port 2 output; teiial exec off) 

You can then type-in one (^tion. Or if you know what you 
want, you can use the form "oly" for instance. As it notes, 
entering "ol" is equivalent to "oln". 
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What it means: 

1 and 2 control MON48's treatment of the 8048 PI and P2 
ports. The general idea is when you return to a program, 
MON48 tries to restore the registers as they were. If the port 
is an iiqMt port, this may not be a good idea at all, so you have 
this control. The control really should include some kind of 
mask, because ^some* of the Uts may be inputs etc. 

Options 3 and 4 take care of the case where I wanted to debug 
a TARGET with serial communications. The idea is I'd go 
"o3y", "G", and then switch cables somewhere, so I could see 
the amazing stu£f it was emitting. When you do that, MON48 
says 

bugMt tclive: piinling Miial recenred until IBM keyprett— 'x'. 
be ture emuktoi't pkifged-h before pieuing 'x' ... 

which is reasonable advice. Obviously this opticm needs a little 
woiic depending oa the particular target ^)plication — but 
then that's why you have the source! 

This option information is ♦not* retained in the MONITOR, 
but is transient data maintained by MON48 only as k>ng as it 
is running. Use a batch file to set these things up if necessaiy 
(see "COMMAND-LINE OPTIONS; BATCH FILES"). 



TtilK^JJ-Tliuinenii, # ug, ugi: 



E BUS I E BUS INPUT | E BUS OUTPUT- ■pecify but emubtiaa 

Really like the 01 and 02 c^ons, but for the 8048's BUS port. 
In this case the bus normally ♦must* be used as one of these 
three, you can't divide-up the bits and use them differently, so 
this range of emulation should be OK. 

This information is ♦not* rrtained in the MONITOR, but is 
transient data maintained by MON48 only as long as it is 
running. Use a batch file to set these things up if necessaiy (see 
"C(»1MAND-LINE OPTIONS; BATCH FILES"). 



The MON48 help. As it notes, you can add arguments, and it 
tells you what it thinks they were (that's the bottom of the menu 
where it says "you typed: ? count: argl: arg2: 0"), which 
was presumably helpful in ddxigging that mechanism. 



MON4« COMMAND-UNE OPTIONS; BATCH FILES 

If you go "mon48 T it prints this helpful information: 

IIIOI14I venian Aug 26 1994 [Ic] 
-bfile do batch coannende I gueM. 
•*1 Ml lend idd-on dehy in as. 
-zJOO let n ofeymbob. 

Taking the worst first, "-s" adds a serial transmissim delay; I 
think I added this around 1 1/93 when I resurrected the unit and 
my 386 overwhehned the poor monitor. But the resulting 
default value — 2 — is ridiculous, since a 9600 character time 
is 1 millisecond or so. However, the microsecond timer is 
probably grossly inaccurate, so it all works out somehow. 

"-z" allocates varying numbers of symbols. This is 8048 code, 
and you shouldn't ever have too many symbols. 

Finally, and best of all, specifying a file with the "-b" will cause 
MON48 to attempt to execute the material in the file as if they 
were command lines. For instance, my fabulous MIDI pedal 
project has a file called PH like this: 

;\pedil\<w\p: itt-ap for monM for pedal loltwire. HEX LOAD 

o2y 

e bue output 

hpedalJiex 

•pedal.fyin 

and I can go "mon48 -bph" and it'll all happen! I have an 
alternate file without the hex load — which takes a little while 
— when I know it's already been downloaded. This is pretty 
hi-tech stuff here.... 



Y<oode oAeO ~ set dot oSiet 



In the olden days, one would often have a listing for something 
at the *wrong address*. Even in the new days, I suHx>se. You 
can s^ a "dot offset" with the Y command, and then subse- 
quently when amy quantity (w symbd!) is prefixed with a 
period, it'll get the dot offset added to it. The dot offset, if non- 
zero, is {Minted before the @ prompt in brackets. 



/|opl)(op]J - Exec I or 2 ops in target 



Well the idea is use the MONITOR'S instruction-force method 
for forcing your own instructions. ProbaUy a bad idea, and was 
presumably included so I could test the mechanism. 



MA48 8048 MACRO ASSEMBLER 

FILES: UAW.ZJP The assembler package. 

The ???s are a three-letter date code like FHL or something. 
This assembler is keen; it does eveiything but slice bread. 
Documentation's in there. 

SUMMARY AND APOLOGIA 

Well, it woriu. As I wrote this documentation, I discovered 
several bugs — which is actually a prooediue I highly recom- 
mend: writing the documentation *ofien* tums-(q> slews of 



+ ~ Display data sent to emulatot. 



Well it does that; tremendously interesting. It toggles; use it 
again to stt^ the effect. 



But I'm sure there are more. I mean, the whole thing is so 
strange and amazing, if you should ever get so &r astobeid)le 
to use any of this, just remember when a bug bytes you — what 
a ♦venerable^ bug it is! 



— j.g. owen 
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Spedai Feature 

68HC11. Support 

Fofth Based Tools 



Small Tools 

By Calvin McCarthy 



Part 2 of Small TooU 

A quk^ look at the New Micros Inc. F68HC1 1, the "Ghana" 
f(M- Low-buck ooatroller devek^jers. 

The Kfotnola M68HC 11 is an exciting miciocontrdler which 
embodies all the simplicity and power c^ the Motat>la 6800 
funily and adds IiqNit/Output c^)abilities to the package. New 
Micros Inc. added Forth in internal ROM and created the 
F68tK)ll, conqrieting the charm for us low buck develq)ers 
and hobbyists. This F68HC11 with a built in high level 
language makes a great foundaticm for a cmtroller project. 

Features: 

F68HC11 nucnH>rocessor (v3.3 Integer Fwth, v3.5 Floating 

Pmnt) 

MaoMfy: 

- RAM • 296 or 512 bytat 

- VKM • >k (loteger Forth) or 12k (Floating point) 
-EEPRC»i(-512bytaa 

Input/Output pocH: 

- Digital • diaanai A: 3 biia input only, 4 bitf output only, 1 bit input or output 
• Chamel B: > bit output ooty (or addreas and data bua expanaioo) 

. Chamtl C: 8 bit configurable input or output (or addreai and data bua 
expaoaion) 

- CtMonel D: 2 pirn Aare input/output or aayncbronoua aerial cooMnunications 
4 pine ahan input/output or tyndiroaoua lerial commiinicatiooi 

- Antlog - Channel E: 8 chanoeb of 8 bit analog/digital oonveraion or digital 
input 

Tinawi • btfemal 16 bit Tinier with tinier input captuie and tinier output 
capture finctiona and real time clock interrupL 

Why M68HC11? 

The Motorola microcontrollers are very accessible. I find them 
asofic to understand and easy to program. Th^r have built in 
capatnlities for programming the internal EEPROM so you do 
not need a oom^ex develofmient system. I was able to devdc^ 
sin4>le ^jpUcations such as a slide prqector advancer and a 
nicad battery charger with no extra siq>pcMt tools other than the 
New Micros Inc NMIS-0122 single board computer and the 
Pygmy Forth based tools on my PC. 

Why F68HC1 1? It provides both a High level language and 
madiine monitor. When Forth is added to the 68HC1 1 you get 
a high level language and a powerful monitor program all in 
one. You have all the benefits of a structured language with its 
(fcdsion capabUity (IF-ELSE-THEN), loops (DO-LOOP, BE- 



GIN-WHILE-REPEAT, BEGIN-UNTIL), and constant and 
variable names. As well you have monitor like fimctions such 
as @ ("Fetch") to in^)ect a 16 bit memory location, C@ 
("CFetch") to inspect an 8 bit location, ! C'Store") to put a 16 
bit nund)er in a double byte memoiy location, CI ("CStore") to 
put an 8 bit number in a byte memory location, FILL to fill a 
set of memory kxations with a particular number, and DUMP 
to inspect a set of memoiy locations. All this is immediately 
accessible as soon as you ccmnect your terminal and turn on the 
computer. 

Self Programming 

New Micros Inc. have added a few 68HC1 1 qiecific words to 
their Forth which, to my mind make the F68HC1 1 the charm. 
As soon as you turn on the power you have EEPROM program- 
ming capability. The wotd EECI ("EECStore") stores an 8 bit 
number in either intonal or external EEPROM. The word 
EEWCHU) takes a Fwth wwd you have defined in RAM and 
places it in either internal or external EEPROM, adjusting all 
the threaded code pointers appropriately. You do not have to 
lose the words you have just defined when you shut down for 
the day and you do not need a special programmer. 

There are times when you will want to use Forth code when 
normally you would expect to need machine code. For in- 
stance, the intemq)t c^)abilities of the 68HC11 normally op- 
erate outside the Forth environment. It is assumed that inter- 
n^>t code will appear in the machine as machine code. Now 
what if you are a confirmed Forth addict and you do not want 
to write your interrupt routines all in assembler? What if you 
want to try out your idea quickly befcwe you code it in assembler 
to gain the added speed? There is a special word to help you 
here. The word AT04 lets you ho(^ a Forth word to assembler 
code. The interrupt code jumps normally to machine code, the 
machine code sets up the entry conditions for the word AT04 
then AT04 manages the call to and return fi-om the Forth 
word. See the AUTOSTART word described below for one use 
of AT04. 

Autostart 

The built in autostart c^>abiUties allow the system to initialize 
itsdf the way you want on startup, running a stand alone 
program or just reconfiguring the Forth for your convenience. 
On startup the machine looks at memory location $B600 (then 
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at eveiy IK boundary) for either $A55A or $A44A. If it finds 
either of these flags it looks at the 2 byte number immediately 
following for an address pointer. This will be the address of the 
code to automatically nm. If the flags are not found the ma- 
chine will find and start Forth. 

Autostart can be used to overcome a number of limitations. The 
F6gHCll v3.3 comes with only 16 bytes of text input buffer 
(TIB). The TIB can be changed to reside in external RAM so 
it can be as big as you want (80 bytes?). Internal RAM is 
limited. The Dictionary Pointer (DP) can be changed to build 
the dictionary in external RAM if external RAM is available. 
The EEPROM dictionary pointers must be initialized if you 
want the words you have moved to EEPROM to be recognized 
the next time you turn on your machine. Also, you may want 
to set )q> other q)ecial parameters before you start. 

How I use AUTOSTART. The fdlowing code is my autostart 
word called CONFIG. It was written as machine code using 
CODE-SUB but it would have been just as easy to use Forth. 
The code depends on the following conditions: 

1. 8 K of Extended RAM begiiining at SOIOO. 

2. 8 K of EEPROM beginung at S8000. 

3. The Dictionafy Poinler is in k>cation SOOIE. 

4. The Text Input Buffer (TIB) pointer it in locatioo $001C. 

5. The length of the TIB ii found in location SOOIE. 

6. Pointerto the Uut word in EEPROM it retained in EEPROM location $9FFE. 

7. Pointer to the next open EEPROM location it retained in EEPROM location 
$9Frc. 

8. Pointer to extra initialization word it retained in EEPROM location S9FFA. 

9. Location $9FFA it let to SFFFF if there it no extra initialization word. 

10. The word CONHG it located in the EEPROM 

HEX 

CODE-SUB CONnO 

96C,2CC, (LDA$002C GET DP TO SEE IF MOVED ) 

26 C. IE C. ( BNE to RTS - $2C IS #00 IF DP NOT MOVED ) 

FC C, 9FFE , ( LDD $9FFE LAST WCMID IN EEPROM ) 

DDC,38C, (STD$0038 SET IT ) 

FCC.9FFC, ( LDD $9FFC NEXT OPEN EEPROM MEMORY ) 

DDC,30C, (STD$0030 SET IT ) 

CCC, 0100, (LDD #$0100 DESIRED LOCATION Cff TIB ) 

DD C, IC C, ( STD SOOIC SET TIB LOCATION TO $0100 ) 

CC C, 0080 , ( UyO #$0080 TIB 128 CHAR LONG ) 

DD C, IE C, ( STD SOOIE SET TIB LENGTH ) 

CCC, 0200, (LDD #$0200 DESIRED LOCATION OF DP ) 

DDC, 2CC, (STD$002C SET DP LOCATION TO $0200 ) 

CCC, 0180, (LDD #$0180 DESIRED LOCATION OF PAD ) 

DDC,22C, (STD $0022 SET PAD LOCATION TO $0180 ) 

FCC,9FFA, (LDD$9FFA CFA FOR EXTENDED AUTOSTART ) 

1A83,FFFF. ( CMPD #$FFFF CHECK VAUD CFA ) 

27C,03C, (BEQRTS IF NO EXTENDED AUTOSTART ) 

BD C, AT04 , ( JSR AT04 ) 

39 C, (RTS ) 

ENIMX)DE 



This code moves the Dictimary Pointer to $200, the TIB to 
$100, the PAD to $180, and seU the TIB length to 128 
characters. As well it sets up the pointer to the last word in 
EEI^OM by getting it finm $9FFE and putting it in $0038 and 
the pointer to the next open EEPROM dictionary location by 
getting it firom $9FFC and putting it in $0030. This sets iq) the 
EEPROM dictionary pointers so that all words in EEHIOM 



will be available. Any new words will be put in the RAM 
dictionary starting at $200 until you move than to EEPROM. 

The last action erf CONFIG is to check memwy location $9FFA 
to see if there are other parameters which can be configured. 
The nuihber found in $9FFA is put into the D accumulator. If 
D now contains #$FFFF there is no m(Me to do and the branch 
goes out to RTS. If $9FFA contains anything else the value 
found is considered the Code Field Address (CFA) of the high 
levd Forth word which wUl provide the extra configuration 
action. This wwd is executed, then CONFIG exits. 

NOTE: 

1. You must make certain that you take the value stored in 
$0038 and save it to $9FFE and the value stored in $0030 and 
save it to $9FFC when you add words to the EEPROM dictio- 
nary. 

2. You must be sure that you do not have any other words in 
RAM when you move a word to EEPRC^ and save these 
values.) 

New Micros Inc. 

As with any computer, the F68HC1 1 is not a '^iece aicakc". 
You will need the manuals to be able to make it work weU. I 
was pleased with the detail in the manuals. The Forth words 
are described dearly both in summary and in detail. Various 
procedures like autostart, ROMing the code, Iiq>ut/Output, and 
intemq>ts are clearly discussed. The memory m^ is provided 
clearly. I purchased the NMIS-0122 Single Board Con^Mter 
and RS-232 inter&ce and I was sent fiill schematics and 
documentation for these. Without the documentatioa I would 
have been lost. With it and a hacker's knowledge of micro- 
computers I was able to easily get cotttrol of the product. 

New Micros Inc. offers the F68HC11 in a number of Singk 
Board Conqxiters as well as a wide vari^ of peripheral boards 
to oonq)lenient the SBCs and some st^ware tools. The SBC I 
recdved was iqHo-date, very profi^onally executed and very 
con4)etitively priced in ocm^Mirison to other NK8HC 1 1 systems 
advertized with equivalent features. It would be good fw you 
to get the product list and see what you could use. I do not think 
you could build dther the SBC or the peripheral boards mcHe 
eocMiomically than NMI can provide them. C^eitainly you could 
not inq>rove on their quaUty. 

CoBclusion 

I would encourage you to consider using the New Kficros Inc. 
F68IK^ 11 and their single board conqwters when you have an 
embedded control problem. With the embedded Forth and the 
software devdopment tools described in the earlier part, you 
should be able to get a solution working in little time. And that 
is the name of the game. 

New Micros Inc. 
1601 Chalk HiU Road, 
Dallas, Texas 75212, U.S.A. 
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Regular Feature SUPPORT GROUPS FOR THE CLASSICS 



Contact Listing 






TCJ Staff Contacts 

TC/Edhor. BiU D. Kibter. PO Box 535, Lincoln, CA 95648, (916)645- 
1670. OEnie: B.Kibler, CompuServe: 71563,2243, E-mail: 
BJCibler@Oenie.com, tcj@psyber.com. 

Z-Syitem Support: Jay Sage,1435 Centre St Newton Centre, MA 
02159-2469. (617)965-3552. BBS: (617)965-7259; E-mail: 
Sage^.mit.edu. Also sells Z-System software. 

32Bit Support: Rick Rodman, BBS:(703)330-9049 (eves),. 

Kaypro Support: Charles StafTord, 40(X) Norris Ave., Sacramento, 
CA 95821. (916)483-0312 (eves). Also sells Kaypro upgrades, see 
ad inside bMk cover. CompuServe 73664,2470 (73664. 2470@ci8). 

S-100 Support: Heri> Johnson, CN 5256 #105, Princeton, NJ 08543, 
(609)771-1503. Also sells used S-100 boards and systems, see inside 
back cover. E-mail: hjohnson@ptuto.njcc.com. 

6800/6809 Support: RonakI Anderson, 3540 Sturbridge Ct., Ann 
Afbor. MI 48105. 

Regular Contributors: 

Dave BaWwin. Voice/FAX (916)722-3877, or DIBs BBS (916) 722- 
5799 (use "computer", "journal", pswd "subscriber" as log on), 
Internet <fibald@neloom.com, CompuServe 70403,2444. 

Brad Rodriguez3ox 77, McMaster Univ., 1280 Main St. West, 
Hamilton. C»IT, L8S ICO, Canada, Genie: BJ, E-nuul: bi@genie.com. 

Frank Sergeant, 809 W. San Antonio St., San Marcos, TX 78666, E- 
mail: fs07675@academia.swt.edu. 

Tilmann Reh, Germany, E-mail: tilmann.reh@hrz.uni-sicgcn.d400.de. 
Has many programs for CP/M+ and is active with Zl 80/280 ECB 
bus/Modular/Embedded computers. Microcontrollers (8051). 

Helmut Jungkunz, Munich, Germany, ZNODE #51, 8N1, 300-14.4, 
+49.89.%1 45 75, or CompuServe 100024,1545. 

Ron Mitchdl, Apt 1 107, 210 GkMwester St., Ottawa Ontario, Canada, 
K2P 2K4. GEnie as R.Mitchell31, or CompuServe 70323,2267. 

USER GROUPS 

Connecticut CP/M Users Group, contact Stephen Griswold, PO Box 
74, Canton CT 06019-0074, BBS: (203)665-1100. Sponsors Z-fests. 

Sacramento Microcomputer Users Group, PO Box 161 51 3, Sacra- 
mento, CA 95816-1513, BBS: (916)372-3646. Publishes newsletter, 
SIS.OO membership, meetings at SMUD 6201 S st., Sacramento CA. 

CAPDUG: The Capital Area Public Domain Users Group, Newslet- 
ter $20, Al Siegel Associates, Inc., PO Box 34667, Betherda MD 



20827. BBS (301) 292-7955. 

NOVAOUG: The Northern Virginia Osborne Users Group, Newslet- 
ter $12, Robert L. Critics, 7512 Fairwood Lane, Falls Church, VA 
22046. Info (703) 534-1186, BBS use CAPDUG's. 

The Windsor Bulletin Board Users' Group: England, Contact Rodney 
Hannis, 34 Falmouth Road, Reading, RG2 8QR, or Mark Minting, 
94 Undley Common, Lakenheath, Brandon, Suffolk, IP27 9BZ, Phone 
0842-860469 (also seUs NZCOM/Z3PLUS). 

L.I.S.T.: Long Island Sinclair and Timex support group, contact 
Harvey Rait, 5 Peri Lane, Valley Stream, NY 11581. 

ADAM-Link User's Group, Salt Lake City, Utah, BBS: (801)484- 
5114. Supporting Coleco ADAM machines, with Newsletter / BBS. 

Adam International Media, Adam's House, Route 2, Box 2756, 
1829-1 County Rd. 130, Pcarland TX 77581-9503, (713)482-5040. 
Contact Terry R. Fowler for information. 

AUGER, EmeraU Coast ADAM Users Group, PO Box 4934, Fort 
Walton Beach FL 32549-4934, (904)244-1516. Contact Norman J. 
Deere, treasurer and editor for pricing and newsletter information. 

MOAUG, Metro Orlando Adam Users Group, Contact James Poulin, 
1146 Manatee Dr. Rockledge FL 32955, (407)631-0958. 

Metro Toronto Adam Group, Box 165, 260 Adelaide St. E., Toronto, 
ONT MSA INO, Canada, (416)424-1352. 

Omaha ADAM Users Club, Contact Norman R. Castro, 809 W. 33rd 
Ave. Bellevue NE 68005, (402)291-4405. Suppose to be oldest 
ADAM group. 

Vancouver Island Senior ADAMphiles, ADVISA newsletter by David 
Cobley, 17885 Berwick Rd. Qualicum Beach, B.C., Canada V9K 
1N7, (604)752-1984. 

Northern niiana ADAMS User's Group, 9389 Bay Colony Dr. #3E, 
Des Plaines IL 60016, (708)296-0675. 

San Diego OS-9 Users Group, Contact Warren Hrach (619)221- 
8246, BBS: (619)224^878. 

ACCESS, PO Box 1354, Sacramento, CA 95812, Contact Bob Drews 
(916)423-1573. Meets first Thurdays at SMUD 59Th St. (cd. bldg.). 

Forth Interest Group, PO Box 2154, Oakland CA 94621 510-89- 
FORTH. International support of the Forth language, local chapters. 

The Pacific Northwest Heath Users Group, contact Jim Moore, PO 
Box 9223, Seattle, WA 98109-0223. 
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The SNO-KINO Kaypro User Group, contact E>onald Anderson, 
13227 2nd Ave South, Burien, WA 98168-2637. 

SeaFOO (Seattle FOG Usei's Group, Formerly Osborne Users Group) 
PO Box 12214, Seattle, WA 98102-0214. 

OTHER PUBLICATIONS 

The Z-Letler, supporting Z-System and CP/M users. David A.J. 
McOlone, Lambda Sofhvare Publishing, 149 West Hillard Lane, 
Eugene, OR 97404-30S7, (503)688-3563. Bi-Monthly user oriented 
newsletter (20 pages+). Also seUs CP/M Boot disks, software. 

The Analytical Engine, by the Computer History Association of 
Califotnia, 1001 Elm Ct. El Cerrito, CA 94530-2602. A ASCn text 
file distributed by Internet, issue #\ was July 1993. E-mail: 
kcrosby@crayola.win.net. 

Z-100 LifeLine, Steven W. Vagts, 2409 Riddick Rd. Elizabeth City, 
NC 27909, (919)338-8302. Publication for Z-100 (a S-100 machine). 

The Staunch 8/89'er, Kirk L. Thompson editor, PO Box 548, West 
Branch lA 52358. (319)643-7136. $15/yr(US) publication for H-8/ 
89s. 

The SEBHC Journal, Leonard Geisler, 895 Starwick Dr., Ann Arbor 
MI 48105, (313)662-0750. Magazine of the Society of Eight-Bit 
Heath computerists, H-8 and H-89 support. 

Sanyo PC Hackers Newsletter, Victor R. Frank editor, 12450 Skyline 
Blvd. Woodside, CA 94062-4541, (415)851-7031. Support for or- 
phaned Sanyo computers and software. 

the world cf68' micros, by FARNA Systems, PO Box 321, Warner 
Robins, GA 31099-0321. E-mail: dsrtfox@delphi.com. New maga- 
zine for support of old CoCo's and other 68xx(x) systems. 

Amstrad PCW SIG, newsletter by Al Warsh, 2751 Reche Cyn Rd. 
#93, Colton, CA 92324. $9 for 6 bi-monthly newsletters on Amstrad 
CP/M machines. 

Historically Brewed, A publication of the Historical Computer Soci- 
ety. Bimonthly at SI 8 a year. HCS, 2%2 Park Street n\, Jackson- 
ville, FL 32205. Editor David Gieelish. Computer History and more. 

IQLR (International QL Report), contact Bob Dyl, 15 Kilbum Ct. 
Newport, RI 02840. Subscription is $20 per year. 

QL Hacker's Journal (QHJ), Timothy Swenson, 5615 Botkins Rd., 
Huber Heights, OH 45424, (513) 233-2178, sent mail & E-mail, 
swensotc@s82.s6ws.wpafl>.af mil. Free to programmers of QL's. 

Update Magazine, PO Box 1095, Peru, IN 46970, Subs S18 per year, 
supports Sinclair, Timex, and Cambridge computers. 

Other Support Businesses 

Hal Bower writes, sells, and supports B/PBios for Ampro, SB 180, 
and YASBEC. S69.95. Hal Bower, 7914 Redglobe Ct., Severn MD 
21144-1048, (410)551-5922. 

Sydex, PO Box 5700, Eugene OR 97405, (503)683-6033. SeUs 
several CP/M programs for use with PC Ckmcs C22Disk' format/ 
copies CP/M disks using PC files system). 



Elliam Associates, PO Box 2664, Atascadero CA 93423, (805)466- 
8440. SeUs CP/M user group disks and Amstrad PCW products. See 
ad inside back cover. 

Discus Distribution Services, Inc. sells CP/M for SI 50, CBASIC 
S600, Fortran-77 S350, Pascal/MT+ S600. 8020 San Miguel Canyon 
Rd., Salinas CA 93907, (408)663-6966. 

Microcomputer Mail-Order Library of books, manuals, and periodi- 
cals in general and H/Zenith in particular. Borrow items for small 
fees. Contact Lee Hart, 4209 France Ave. North, Robbinsdale MN 
55422, (612)533-3226. 

Star-K Software Systems Corp. PO Box 209, Mt. Kisco, NY 10549, 
(914)241-0287, BBS: (914)241-3307. 6809/68000 operating system 
and software. Some educational products, call for catalog. 

Peripheral Technology, 1250 E. Piedmont Rd., Marietta, GA 30067, 
(404)973-2156. 6809/68000 single board system. 68K ISA bus com- 
patible system. See inside front cover. 

Hazelwood Computers, RR# 1 , Box 36, Hwy 94@BIuffton, Rhineland, 
MO 65069, (314)236-4372. Some SS-50 6809 boards and new 
68000 systems. 

AAA Chicago Computers, Jerry Koppel, (708)681-3782. SS-50 6809 
boards and systems. Very limited quanity, call for information. 

MicroSolutions Computer Products, 132 W. Lincoln Hwy, DeKalb, 
IL 60115, (815)756-3411. Make disk copying program for CP/M 
systems, that runs on CP/M sytems, UNIFROM Format-translation. 
Also PC/Z80 CompatiCard and UniDos products. 

GIMIX/OS-9, GMX, 3223 Arnold Lane, Northbrook, IL 60062, 
(800)559-0909, (708)559-0909, FAX (708)559-0942. Repair and 
support of new and old 6800/6809/68K/SS-50 systems. 

n/SYSTEMS, Terry Hazen, 21460 Bear Creek Rd, Los Oatoe CA 
95030-9429, (408)354-7188, sells and supports the MDISK add-on 
RAM disk for the Ampro LB. PCB S29, assembled PCB S129, 
includes driver software, manual. 

Corvatek, 561 N.W. Van Buren St. Corvallis OR 97330, (503)752- 
4833. PC style to serial keyboard adapter for Xerox, Kaypros, Franklin, 
Apples, S129. Other models supported. 

Morgan, Thielmann & Associates services NON-PC compatible 
computers including CP/M as well as ckmes. Call Jeny Davis for 
more information (408) 972-l%5. 

Tim S. Thale Jr., 1150 Somerset Ave., Deerfiekl IL 60015-2944, 
(708)948-5731. SeUs I/O board for YASBEC. Adds HD drives, 2 
serial, 2 paraUel ports. Partial kit S150, complete kit S210. 

Trio Company of Cheektowaga, Ltd., PO Box 594, Cheektowaga NY 
14225, (716)892-9630. SeUs CP/M (& PC) p«skages: InfoStar 1.5 
(S160); SuperSort 1.6 (S130), and WordStar 4.0 ($130). 

Parts is Parts, Mike Zinkow, 137 Barkley Ave., CUfton NJ 07011- 
3244, (201)340-7333. Supports Zenith Z-100 with pwta and service. 

DYNACC^IP, 178 Phillips Rd. Webster, NY 14580, (800)828- 
6772. Supplying versions of CP/M, TRS80, Appk, CoCo, Atari, PC/ 
XT, software for older 8/16 bit systems. CaU for older catak)g. 
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The Computer Corner 

By Bill Kibler 



shooting XTs 

, I 



Wdoome to our special on the PC/XT 
mKhine. I covered most (rf'tbe ooocepts 
you need in the special and centeifdd. I 
do get irieoty (tf^ calls and just yesterday, 
I he^Kd a friend fix his machine over 
the phone. With that in mind, I thought 
it might he^ if I covered the how-to ci 
trouUe shooting a system. 

POWER 

When working on any system the first 
place you start after a visual inspecticm 
is checking the power system out I say 
after the visual inspection, since stick- 
ing the power caUe back in the wall 
socket is certainly easier than any oitbe 
other steps I will outline. Your visual 
inspection is mostly to find glaring prob- 
lems Giloe not plugged in) and grt a feel 
for the ^stem. After that we want to 
make sure you have power and the power 
siqipiy is wmking pn^riy. 

The way I chedmut the power is to turn 
it on and listen. With the older MFM 
hard drives, you could hear them aiap- 
ing iq) to speed, sort of like listening to 
a jet engine taking off Often when the 
power 8m>iy has problems, the okler 
hard drives will have trouble reaching 
their normal qieed and may stop, slow 
bade down, or start hunting (going ftister 
then slower then fester). There can be 
other reascms for that q>eed problem, but 
most (rfleo it is a bad supply or one that 
is ovo'loaded. 

Another sound to listen for is the ftui 
speed. Oh yes, we have had a coiq>le of 
cases where the newer 486 CPU cooling 
fims have gone bad, sounding like power 
sapfty &a problems. Take the cover ofT 
and listen and kx)k at where bad sounds 
are oomiag ftom. Often lots of dust will 
be binding the &n up and some cleaning 



with a dry brush or vacuum will return 
things to normal. 

Now you can have a part of a siq)ply go 
bad as well. I had several (dder supplies 
in «4iich there was a sqxarate regulator 
circuit for each pair of cid>les. To find 
the bad (me required putting a load on 
the circuit (like a fl(q>py unit) and check- 
ing the voltage. You should see S and 12 
\oits, but might see 8, not 12, if it is not 
regulating paypaly. I have rarely seen 
overvoltage, but it can hapjpen and bum 
out all conqxments (m your computer. 

Most modem power siq^lies however 
have what is called a crowbar circuit. 
This circuit is 5iq>pose to shut down the 
power siq^y if a short or other damag- 
ing problems h^ipen. So you might take 
a new supply and stick it in as a replace- 
ment only to still have nothing happen. 
You proaUy have a short somewhere 
and the siqiply is just shutting down. 
You can cteck this out l^ removing 
loads (imdoing conectws) and then re- 
trying the power. If your &n starts again, 
put connectors back on one at a time till 
you find the shorted caUe. I dm't beleive 
any PC power siq>plies will shut down 
without a load, as the fim current should 
keq) the crowbar circuit fi'om kicking in 
(some crowbars shutdown if load goes to 
zip.) 

What Next 

After checking and being sure your power 
siq)ply is woridng, I like to check for 
system activity. Often I simply see if the 
fans and drives run at prc^r q>eed and 
then see if it tries to boot. Most BIOS 
programs will go through a number of 
steps that are visible and make sounds. 
Stei^ing the drives hcmie (their normal 
starting position) is one sign the BIOS 



was able to run and thus the power and 
motheiboard are proaUy wotking ok. I 
s^ proaUy, mly because you might have 
a bad power cable to the hard drive and 
yet the floppy works fines. 

It is at this point that we can start run- 
ning into configuraticm proUems. As I 
stated in my $10 XT article, a OMnmon 
problem can be a misccmfigured system. 
The PC/XT systems use dip switches for 
setting what type of (^ons you may 
have. On AT imd later units, a menu 
driven utility stores system parameto^. 
The newer options can cause many prob- 
lems if set wrong. One option I some- 
times do is to not have the A: drive be 
checked for boot disk. Thus watching 
for the BIOS to stq> and try to load fi-om 
A drive might not be valid on (me so set 
up. On 386 and 486 systems, there are 
many (^ons having to do with how the 
CPU chip handles memory, keyboards, 
video ram, and 20 or 30 other possible 
settings, anyone of which might be a 
reason for not w(M'king pn^ierly. Set these 
options with care, write them down in 
case they get trashed, especially your 
hard drive settings. 

I think all setup programs have an de- 
fault (^tion which should give you a safe 
starting point if yours becomes t(x> badly 
messed iq). For configuration problems 
such as wrong drive type, you will get an 
error message. Most will allow you to 
boot up still, but you must hit the F 1 key 
to continue on. Hiis will also give a &lse 
problem indication, because you might 
have an error that stops things before it 
stqs drives. In my earlier case, the switch 
setting were wrong for monitor type and 
thus I did not have anyway to see the 
message. I blindly hit the Fl key any- 
way, and then my drives got stepped. 
That told me the system was nmning but 
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with some error and possibly a 
misconfigured video option. 

The solutim is first to get video and you 
do that by changing the switch setting 
and repowering up the system. Stqipose 
the switch is correct, then a bad video 
board or monitor is possible. To check 
this, is to replace the video board with a 
new or know woridng unit I usually 
have two or three other systems setting 
aroimd, so using spares is always pos- 
sible for me. 

RECORD! 

While on the topic, it is very important 
to record, ON PAPER, what your hard 
disk setiq) values are. Most newer DDE 
drives have the setiq) values on the drive, 
but the older MFM and even some IDE 
drives did not. Even the newer IDEs 
have some latitude for setting their pa- 
rameters aitd should you use non-stan- 
dard values, these need to be recorded. 
There are many free text files that con- 
tain a fiiirly Icmg and accurate Ust of 
what values of size, heads, and cyclinders 
most of the manufactured drives are. 
However it can be a real big problem 
getting data back ofT a crashed drive 
even if you know the values. 

Some of the eaily MFM drive control- 
lers have their own hard disk initializa- 
tion routines and thus the drive setup 
information is contained somewhere on 
the disk. The different programs can 
have this information stored in different 
places and in different ways. So if you 
have an MFM type drive, chances are a 
drive controller problem might mean you 
are unable to retrieve the data fi'om the 
working hard drive, without an identical 
controller. 

I remember having to reformat hard 
drives each time I tested out a controller 
card. Each one had their own protocol, 
and yet they all seemed to format the 
same. You do a low level format fi'om 
DEBUG, by going G=C800:5 <retum>. 
That jun^js you into the configuration 
and format portion (rf' the on board (con- 
troller board) BIOS ROM. Now if you 
want to iq)grade you PC/XT to a newer 
IDE drive, which most likely will be a 
big step up, you will need to get an IDE 



controller that has it's own BIOS and of 
course is also a 8 bit card. The 16 bit 
cards are all fix AT class machines and 
will not woric in an older PC/XT. 

I have one of the BIOS optional cards 
and they can sense the hard drive pa- 
rameters and allow you to boot them. I 
recently went to a 1.2Gig drive (xi my 
main system, only to discover that the 
BIOS can't really handle that large (^a 
drive. Most brand new BIOS's will have 
updated code for the larger drives, but 
most older BIOS settings have limits of 
16 heads, or 1024 cylinders, and 64 sec- 
tors as their maximums. 

A Good buy! 

A very good program to buy that comes 
with the bigger hard drives, is Ontradcs's 
Disk Manager. I first used this program 
when I was installing a Novel network 
on a non-standard hard drive in a 286 
system. The Disk Manager program can 
firgure out what your drive type is and 
thea set up drivers and other needed 
programs so you can use the drive. My 
Gig drive's boot sectors now contain a 
special program that makes the BIOS 
able to read the hard drive. Fw repairing 
many (tf the older MFM drives, you might 
find a version of Disk Manger your ideal 
tool. 

A last note on drives is watch out for 
block size. You might run into problems 
when moving to the larger drives. Both 
DOS and CP/M have only so many bits 
set aside for Mock allocatimi. That means 
as the drive size gets larger the block 
size must also get larger, or you will not 
be able to utilize the oitire disk. Gener- 
ally under DOS it goes like this, below 
a 128 megs it is 2K bk)cks, 129 to 256 
is 4K blocks, 257 to 512 m^ are 8K 
blocks, and 513 to 1 gig is 16K blocks. 
Above one gig you have to use 32K 
blocks, which means the smallest file 
will take up 32K of space. So even a 2 
byte record uses 32K if you leave your 
hard drive in one partition. 

I alw^s recommend breaking drives into 
multiple partitions or false drives. You 
should keep you boot drive to under 256 
megs if you can, thus all the very small 
startup files will only use 4K blocks. 



Lastly 

There is a whole passel of things that 
can still go wrong, you can have bad 
connectors on interfaces, wrong junqwrs 
for the memory you have just added, 
overheating CPU (although it usually 
isn't the problem), a bad com port (but 
the other one is good), and all of these 
will drive you crazy finding them. The 
best approach is to obtain some good 
software and hardware tools. Practice a 
litde snoq>ing around while your sys- 
tem is Tuiming OK and see bow to use 
the tools. Most newer MSDOS machines 
have MSD, which is Microsoft System 
Diagnostics. This tool will give you ac- 
cess to most parameters and minor tests 
of ports. There are better programs that 
will fiilly test memcxy, com ports, video 
screens, and about any option you might 
have. 

Peq>le willing to get in their and hunt 
around, usually develop a series of per- 
sonal tools and skills that Sjpeed up the 
trouble shooting process. I once came 
into a wwk location and found a note 
from the person who was on duty the 
night before. He had q)ent the entire 
night trying to figure out what had fiiiled 
on one machine. He gave up and went 
home. I had plenty of rqMiir time on the 
machine and he was sure I would fix it. 
It still blew him away when I told him 
how long it took me to find the problem, 
about 30 seconds. The machine has a 
reset switch and my first testing proce- 
dure is to reset the system When I pushed 
the reset switch it didn't feel just right. 
A quick check with an Ohm meter 
showed the switch in £act was shwted 
and thus the system was in constant re- 
set mode. 

The basic skill I used was a strong per- 
sonal knowledge of how the system 
worked and how it feels when you use 
the devices. You too need to develop that 
sense of understanding, and then trouble 
shooting will no longer be a black art, 
but a skill you have mastered. 

That is all the advice I have time for, so 
send me those questions and letters, and 
keq) hackingi Bill. 
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TCJ CLASSIFIED 



CLASSIFIED RATES! 
$3.00 PER USHNGI 

rC/Oassified ads are (m a prepaid basis 
Milyr. The cost is $S.OO per ad entry. 
Sivpwt wantdd is a free service to sub- 
scribes who need to find (dd or missing 
documentaticm or software. Please limit 
your requests to one type of system. 



OmamatMA 


dvertisiB 


g Rates: 


Size 


Once 


4+ 


Full 


$120 


$90 


1/2 Page 


$75 


$60 


1/3 Page 


$60 


$45 


1/4 Page 


$50 


$40 


Market Plaoe 


$25 


$IOO/yr 


Send your items to: 




The Cmtqiuter Journal 


P.O. Box 535 


LJnocdn, 


CA 95648-0535 



Historically Brewed. The magarine of 
the Historical Compata Society. Read 
about the people and machines ^niach 
changed our wwid. Buy, sell and trade 
"antique" oonqMiters. Subscriptions $18, 
«r try an issue fw $3. HCS, 2%2 Park 
Street #1. JadcsonviUe, FL 32205 



Start your own technical venturel Don 
Lancaster's newly tqxlated INCRED- 
IBLE SECRET MONEY MACHINE 

H tells how. We now have autogr^hed 
oc^es (rf'the Guru's underground classic 
for $21.50. Synergetics Press, Box 809- 
J, Thatcher AZ, 85552. 

THE CASE AGAINST PATENTS 
Throughly tested and proven alternatives 
that woric in the real world. $33.50. 
Synergetics Press, Box 809-J, Thatcher 
AZ, 85552. 

SELL: IMSAI 8080 system, serial 
#4605, conq)letely assembled and fiilly 
operati<M)al. Has many boards: IMSAI, 
Seals, Vectorgrphic, Tarbell, Polymor- 
phic, Mullen and Dubois. Includes 
MicropkNS 1053 Dual Fk>ppy Drives with 
controller board. Sanyo B&W monitor. 
Teletype 33ASR printer. Eveiy item has 
COMPLETE manual and diagrams. 
Cass^te bootstrap. Card extender test 
board. S<^ware. Mtasy parts and extras. 
Constructed 1976. Len Silvern, Box 
2085, Sedona AZ 86339; (520) 282-3009. 

Sdl: Fl<^)py disks, 10 unused 5 1/4" 
hard sectored, 16 sector disks. S5.00 will 
cover shq>ping and handling. Call Bob 
at 415-967-7559 (W6NBI). 



r 



TCJ ADS WORK! 



% 



Classified ads in TCJ 

get results, FAST! 

Need to sell that special older 

system - TRY TCJ. 

World Wide Coverage 

with Readers interested in what 

YOU have to sell. 

Provide a support service, 

our readers are locdcing for 

assistance with their older 

systems - all the time. 

The best deal in magzines, 

TCJ Classified 

it works! 



V 



J 



Wanted. Books/Manuals/Info on a 
Structured Design SD20/24 PAL devel- 
(^ment system. Has built in monitor, 
but unable to read pre-programmed 
PALs. Anycxte know if these people still 
in business? Contact Bill at TCJ 
(800)424-8825. 

Wanted: Tdevideo terminal. Model 90S, 
924, 955, 9550 or 970. Alen Gordon 
MD, 160 N.W. 176 SL.Miami,FL 33169 
(305) 653-8000. 



VERSATILE 80C32 BASED 
SINGLE BOARD COMPUTER 





i&oSOi '«===== 



VO lines, watch 



coniniunicaling wNfi tfie DC8032-T A 9-voK I 
'"""'" SPECIAL PRICINQ FOR STUOENTS 



CM ASS E MBL E D AND fcS l kP. $175.00 K M 
J.00 SMpplna & HamMIng + $5.00 for C.O.D. 
SEND CaShIERS CHECK, MO. OR C.O.D. TO: 
D. C. MICROS 1843 SUMNER CT. 

I AS cRucgs. MM aaooi PH isas\ 5a*-*02a 



p^ I ^^ ^^ Electronic 
^J 1 ES S [Resign 


Dave Baldwin 

6619 Westbrook Dr. Voice/Fax (916) 722-3877 
Citrus Heights, CA 95621 DIBs BBS (916) 722-5799 
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Discover 
The Z-Letter 

The Z-letter is the only publication 
exclusively for CP/M and the Z-System. 
Eagle computers and Spellbinder support. 
Licensed CP/M distributor. 

Subscriptions: $18 US, $22 Canada and 
Mexico, $36 Overseas. Write or call for 
free sample. 

The Z-Letter 

Lambda Software Publishing 

149 West Hilliard Lane 

Eugene, OR 97404-3057 

(503) 688-3563 



Advent Kavpro Upgrades 

TurboROM. Allows flexible 

configuration of your entire 

system, read/write additional 

formats and more, only $35. 

Replacement Floppy drives and 
Hard Drive Conversion Kits. Call 
or write for availability & pricing. 



Call (916)483-0312 

eves, weekends or write 

Chuck Stafford 

4000 Norris Ave. 

Sacramento. CA 95821 



TCJ MARKET PLACE 

Advertising for small business 

First Insertion: $25 

Reinsertion: $20 

Full Six issues $100 

Rates include typesetting. 

Payment must accompany order. 

VISA, MasterCard, Diner's Club, 

Carte Blanche accepted. 
Checks, money orders must be 

US funds. Resetting of ad 

consitutes a new advertisement 

at first time insertion rates. 

Mail ad or contact 

The Computer Journal 

P.O. Box 536 
Lincoln, CA 95648-0636 



CP/M SOFTWARE 



100 page Public Domain Catalog, $8.50 plus $1.50 shipping 
and handling. New Digital Research CP/M 2.2 manual, $19.95 
plus $3.00 shipping and handling. Also, MS/PC-DOS Soft- 
ware. Disk Copying, including AMSTRAD. Send self addressed, 
stamped envelope for free Flyer, Catalog $1.00 

Elliam Associates 

Box 2664 

Atascadero, CA 93423 

805-466-8440 



MORE POWER! 

68HC11,80C51a80C166 



More Microcontrollers. 
Faster Hardware. 
Faster Software. 
More Productive. 
More Tools and Utilities. 

Low cost SBC's from $84. Get 

it done today! Not next month. 

For brochure or applications: 

AM Research 

4600 Hidden Oal<s Lane 

Loomis, CA 956S0 

1(800)947-8051 

sofia@garlic.com 



S-100/ICCC-696 



lAASfil nitQir 

Compupro Morrouu 

Cromemco 

and morel 



Cords* Docs •Systems 

Dr. S-IOO 

Herb Johnson, 

CN 5256 #1 05, 

Princeton, NJ 08543 

(609)771-1503 

hjohnson@pluto.njcc.com 



THE FORTH SOURCE 



Hardware & Software 



MOUNTAIN VIEW 
PRESS 



Glen B. Haydon, M.D. 

Route 2 Box 429 
La Honda, CA 94020 

(415)747 0760 



PCB's in /Winutcs 
From LoscrPrint!* 




• Of Photocopier 

Use household 

Iron CO apply. 



PnP BUIC 

for High Precisloo 
ProFesslonol PCB Layouts 
1 . laierPrint 
Z. Iron-On 

3. P««l-OrF 

4. €tch 

fln €xtro Layer of Resist 
For Super Fine Troces 



PnPUia 

Cosy Hobby 
(puollty PCB's 
l.lasciPitnt 
£. Iron-On 

3. Soak-on ui/ Water 
4.€Uh 

Tronsfers Loser or 
Copier Toner as Resist 



20Sh$30/40Sh»50/100Sh$100 Blue/UUet (No Mix) 
Sample Path 5 Shts Blue + 5 Shts UieC $20 
VISR/MC/PO/CK/MO $4 SSH - 2nd Day Moll 

Technlks Inc. P.O. Box 463 Ringoas NJ 085S1 
(908)788-8249 



